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SECOND NOTICE OF DEFICIENCIES (NOD)
HWMA/RCRA PART B PERMIT APPLICATION, VOLUME 14
FOR STORAGE AND TREATMENT UNITS AT THE
IDAHO NUCLEAR TECHNOLOGY AND ENGINEERING CENTER (INTEC)
LIQUID WASTE MANAGEMENT SYSTEM (ILMWS)
IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY
EPA ID No. ID4890008952

The following list of deficiencies was compiled by the Idaho Department of Environmental Quality
(DEQ). The list identifies deficiencies found in Volume 14, Revision 1, Books 1 through 4 of the INEEL
Part B Permit Application. While a specific form for a Permit Application does not exist, the list of
deficiencies is organized in accordance with the RCRA Part B Checklist.

GENERAL COMMENTS

L.

It appears that not all of the waste streams managed by the ILWMS have been identified in the
response to NOD #1 or the first paragraph of Section C-1. If the list of “typical waste streams” is
not complete, the revised Part B Permit Application must include the rest of the waste streams.
Otherwise, the Department of Energy (DOE) must demonstrate that the list is representative of
the wastes managed by the ILWMS.

RESPONSE:

The list of waste streams managed by the INTEC Liquid Waste Management System (ILWMS),
provided in the response to the first Notice of Deficiency (NOD), represents all wastes currently
treated in that system. However, other waste streams not currently identified may be processed
by that system in the future, provided that they meet the ILWMS waste acceptance criteria and
process tolerance limits identified in Sections C-2a(1) and D-8b(5) of this Part B Permit
Application.

The first paragraph of Section C-1 of the Permit B Permit Application was revised to read as
follows:

“The INTEC units described in this permit application are used to manage a variety of
wastes generated from INEEL activities. Waste streams managed by the ILWMS

include:

e Liquids generated incidental to conducting debris treatment, decontamination, and
descaling activities on INEEL equipment, piping, and valves

e Rain water and snow melt that infiltrate into sumps and other containment areas
e  Water from radioactive fuel storage basins and pools

e Mop water and other cleaning liquids generated incidental to cleanup activities
conducted in radiological areas

e Analytical residues, excess samples, and expired analytical standards generated by
sampling and analytical laboratory activities
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e Solutions from preventative maintenance and corrective maintenance leak tests on
process piping and valves

e Aqueous service wastes, such as steam condensate
o ILWMS treatment residuals that may require further processing

e  Other waste streams not currently identified that conform to the ILWMS waste
acceptance criteria and process tolerance limits identified in Sections C-2(a)(1) and D-
8(b)(5), respectively.”

2. DOE has not sufficiently addressed the requirements in IDAPA 58.01.05.008 and .012 [40 CFR
§§ 264 Subpart AA and 270.24]. In addition to the process vents associated with the deep tanks,
evaporators, and fractionators, the revised Part B Permit Application must include all sparged
tanks (continuous or intermittent) equipped with process vents. The regulations in IDAPA
58.01.05.008 [40 CFR 264 Subpart AA] do not differentiate whether a process vent emits
continuously or intermittently. The Part B Permit Application, Revision 1, has also failed to
demonstrate whether the cumulative organic emissions from all affected process vents can be
maintained below 3 1b/hr or 3.1 tons/yr. This limit cannot be exclusively utilized for a single
vent. DOE must revise the total organic emission determination.

RESPONSE:

The only process vent associated with the units identified in the Part B Permit Application is
the INTEC main stack. The tanks included in the ILWMS are not equipped with process
vents. Instead, emissions from these units are vented to either the Vessel Offgas System
and/or the Process Offgas System, which eventually lead to the INTEC main stack.

The only sources of volatile and semi-volatile organics managed by the ILWMS are small
quantities of laboratory wastes that are discarded to the CPP-601 Deep Tanks. Engineering
Design File (EDF)-2432 was prepared and included as Attachment 1 to the first NOD response,
which was submitted to the DEQ in December 2002. This EDF reviewed the inventory of
organics sent from CPP-602, CPP-630, and CPP-684 to the Deep Tanks and determined that
although the organic concentration in the Deep Tanks may exceed 10 ppmw, making 40 CFR 264
Subpart AA applicable to this system, associated emissions of volatile organic compounds (VOC)
are much less than 3 Ib/hr and 3.1 tons/yr.

Other INTEC processes may generate small quantities of non-volatile organics that are also
managed by the ILWMS. These non-volatile organics are primarily generated through
decontamination and debris treatment activities in CPP-659. Decontamination activities
elsewhere at the INTEC may result in the discharge of additional small quantities of non-volatile
organics to the ILWMS.

A review of the INEEL Chemical Management System for the past five years indicates that the
following quantities of non-volatile organics are routinely managed in the ILWMS on an annual
basis. Material Safety Data Sheets for these products are included as Attachment 1 to this NOD
response.

e Alkaline Rust Remover (> 60% sodium hydroxide, 10-20% triethanolamine, 1-10%
sodium gluconate, 1-10% diethanolamine); 600 lbs/yr
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e Oxalic Acid (99.6% oxalic acid, 0.4% inert salts); 58 1bs/yr

e Radiacwash (> 85% mineral water, 6 % octylphenol, 5.7 % tetrasodium ethylenediamine,
2.9% citric acid); < 4 gal/yr

e Small quantities of oil/grease from decontamination/debris treatment of equipment.

The only sources of volatile and semi-volatile organics to the ILWMS are the Analytical
Laboratories, via the CPP-601 Deep Tanks. EDF-2432, previously submitted, conservatively
assumes that organics volatilize immediately and completely upon introduction to the Deep Tanks
and determined the organic emissions to be 0.035 ton/yr, approximately two orders of magnitude
lower than the 3.1 tons/yr limit. By assuming complete volatilization of organics in the Deep
Tanks, this value includes any potential emissions that could occur from the Process Equipment
Waste Evaporator (PEWE) or Liquid Effluent Treatment and Disposal (LET&D) facilities.

Because the New Waste Calcining Facility (NWCF) Evaporator Tank System (ETS) is
considered a segment of the ILWMS treatment train and will be added as a modification to the
final permit, its contribution to the overall emission of organics must also be considered.
Included as Attachment 2 to this NOD response is “NWCF Evaporator Tank System 2001 Offgas
Emissions Inventory,” INEEL/EXT-02-00198, February 2002. This report provides offgas and
liquid stream characterization of the ETS while processing typical wastes from the Tank Farm
Facility during May and June, 2001. The analytical results from the offgas sampling event
indicate that the hourly total emissions rate for all volatile and semi-volatile organic emissions
was less than 0.02 lbs/hr or less than 0.09 ton/yr. Thus, the combined contributions from all units
that manage volatile and semi-volatile organics in the ILWMS = 0.035 ton/yr + 0.09 ton/yr =
0.125 ton/yr. This value is considerably less than the 3.1 tons/yr limit prescribed in 40 CFR Part
264 Subpart AA.

The Risk Assessment of Potential Hazardous Air Pollutant Emissions from the ILWMS
(Attachment 2, Book 1 of 4, Part B Permit Application) does not satisfy the requirements of
IDAPA 58.01.05.008 [40 CFR § 264.601]. This regulation requires that permits for
miscellaneous units contain such terms and provisions as necessary to protect human health and
the environment. Unlike other hazardous waste management units that have technology based
performance criteria (e.g., incinerators or landfills), the permit conditions and performance
standards for miscellaneous units are based on the risk assessment and engineering judgment. A
combination of [40 CFR §§ 264.601 (c) and 264.601(c)(5)] reads as follows:

“Prevention of any releases that may have adverse effects on human health or the
environment due to waste migration in the air considering the existing quality of the air,
including other sources of contamination and their cumulative impact on the air.”

Fugitive emissions from fixed sources and stationary emission sources, regardless of their status
under HWMA, must be considered under this regulation.

The impact of sources and their cumulative impact are to be assessed on a site by site (or area by
area) basis. At some facilities, it may be that adding the separate screening level risk assessments
is the most efficient means to consider the cumulative risk. At other facilities, it may be
necessary to conduct a complex assessment of cumulative risk, evaluating realistic and/or actual
(e.g., background) emission scenarios.
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Considering the complicated nature and variables associated with the INEEL, DEQ recommends
that the DOE develop a risk assessment work plan to support evaluation of cumulative impacts
from emission sources. At a minimum, the work plan should identify the following:

1. Sources of contamination to be included in the risk assessment;

2. The air dispersion model to be used;

3. Exposure models, both human receptor scenarios and ecological receptors, to be
evaluated;

4, Emission estimates for each contaminant from each emission source;

5. Meteorological data to be included in the dispersion model;

6. Toxicity data for each chemical identified in the emissions estimate;

7. Proposed human health protectiveness criteria for both carcinogenic and non-

carcinogenic risks; and,
8. Proposed ecological protectiveness criteria.

In order to avoid unnecessary protraction of the permitting process, DEQ is strongly suggesting
that the work plan be approved prior to actual assessment of risk.

RESPONSE:

Per 40 CFR § 264.601, miscellaneous units must be located, designed, constructed, operated,
maintained, and closed in a manner that will ensure protection of human health and the
environment. Protection of human health and the environment includes prevention of releases
due to migration of waste constituents in the groundwater, surface water, or air.

Protection of groundwater and surface water are ensured since Buildings CPP-604, CPP-641,
CPP-649, CPP-659 Annex, CPP-1618, and CPP-601 are fully enclosed buildings equipped with
secondary containment and leak detection devices to prevent the release of hazardous and mixed
waste constituents. Sections F-4b and F-4c of the Part B Permit Application provide information
regarding protection against runoff and contamination of water supplies. This response
specifically addresses an evaluation of the impacts to the air from operation of the ILWMS.

Based on discussions with the DEQ on May 21, 2003, “Risk Assessment of Potential Hazardous
Air Pollutant Emissions from the INTEC Liquid Waste Management System,” submitted as
Attachment 2 to the first NOD response for Volume 14 in December 2002, is considered to be
adequate for addressing incremental human health impacts for the public from ILWMS releases.
This assessment calculates individual contaminant risk and hazard quotients (HQ) using risk or
HQ per unit release factors determined from the New Waste Calcining Facility (NWCF)
Screening Level Risk Assessment (SLRA). This method is technically appropriate if: 1) the
ILWMS has the same source release geometry (e.g., stack height, flow rate) as that modeled for
the NWCF SLRA,; 2) the meteorological data used in the NWCF SLRA modeling are appropriate
for the ILWMS; and 3) the exposure scenarios evaluated in the NWCF SLRA are appropriate for
the ILWMS. All three of these conditions were evaluated and determined to be consistent for the
ILWMS. Therefore, the method of calculating ILWMS impacts from NWCF impacts on a
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contaminant-specific basis is a technically appropriate method for risk assessment of the ILWMS
emissions.

Ecological risk assessments use modeled soil concentrations as a starting point for calculating
impacts to ecological receptors. Modeled soil concentrations for specific contaminants are
directly proportional to the contaminant release rates for a given time of exposure. Based on this,
and conditions 1-3 described above, ecological impacts for the ILWMS may be calculated in the
same manner as human health effects, i.e., multiplying the ecological receptor HQ per g/s
released from the NWCF Screening Level Ecological Risk Assessment (SLERA) by the ILWMS
contaminant emission rates and then summing the HQs to obtain a total hazard index (HI).

Per 40 CFR § 264.601(c)(5), only sources that release pollutants to the air will be evaluated for
“their cumulative impact on the air.” The evaluation will exclude incremental impacts from non-
air pathway sources (e.g., exposure via soil ingestion or absorption directly from buried solid
waste). For the INEEL CERCLA Disposal Facility (ICDF), this would include the airborne
emissions calculated in the Short-term Risk Assessment. It would not consider the impacts
calculated for ecological receptors in the Screening Level Ecological Risk Assessment (SLERA)
for the ICDF, because these impacts were calculated based on direct exposure to calculated
design inventory landfill waste concentrations, without transport to the air. Further, the impacts
calculated in the ICDF SLERA are not appropriate for use in this evaluation because the ICDF
SLERA used very conservative (maximum design inventory) landfill waste concentrations and
specifically states that the analysis was developed to support facility design only and should not
be used to approximate actual site conditions.

A revised risk evaluation for ILWMS emissions is proposed, which will include the following:

1. A summary of the human health and ecological risk calculations from ILWMS emissions
using the above-described methods.

2. Discussion on the relative importance of evaluating cumulative impacts on human health for
determination of ILWMS permitting. The human impacts from ILWMS emissions (risk =
7E-08 and HI = 0.0024) are less than 1/100 (< 1%) of the currently used human health criteria
for RCRA risk assessments (1E-05 risk or 0.25 HI). The potential ecological impacts are also
likely a very small fraction of the accepted ecological criteria based on the results of the
NWCF SLERA and the fact that the ILWMS emission rates are much smaller than the
NWCEF emission rates. Assessment of incremental impacts from existing sources becomes
much less important when the impacts from the source evaluated are very small compared to
acceptable impact criteria. When the impacts from the incremental source are 1% or less of
the criteria, evaluation of existing source impacts has two likely outcomes: 1) the impacts
from the existing sources will not increase the cumulative impacts beyond the criteria; or 2)
the impacts from the incremental source will not appreciably change the existing air quality.
For example, if the existing ambient air quality results in a risk of less than or equal to 9.8E-
06 (slightly less than the risk criteria of 1E-05), adding in the ILWMS risk (7E-08) gives a
cumulative risk of 9.9E-06; still less than the risk criteria. If the existing air quality results in
a risk of 1E-05 or greater (greater than or equal to the risk criteria), adding in the ILWMS risk
gives a cumulative risk of 1.007E-05 (or less). This is quantitatively the same value as the
existing air quality risk within 2 significant figures, which is the maximum number normally
justified given the uncertainty in the risk assessment process.

3. Summary of ICDF cumulative impacts on human health. One of the major sources of
concern relating to cumulative impacts with the ILWMS is the ICDF, which is currently
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being constructed just southwest of the INTEC fence line. The maximum human health
impacts to the public calculated for this facility (ICDF Short-term Risk Assessment) using
very conservative (maximum design inventory) assumptions were determined to be low
enough (< 3E-08 risk and < 0.01 HI) that their cumulative impacts with the ILWMS
emissions are well less than the risk criteria (7E-08 + 3E-08 = 1E-07). The cumulative HI
from the ICDF and ILWMS would be < 0.0124, far less than the 0.25 HI criteria. These
cumulative impacts will be summarized. No additional human health risk assessment is
planned for ICDF.

Area screening for cumulative ecological impacts. Cumulative impacts from ILWMS and
existing sources may become an issue for on-site ecological impacts because of the much
closer proximity of the receptors to the sources (right outside facility fence lines). To address
this concern, screening modeling of existing sources will be performed to determine the
INEEL facilities whose plumes significantly overlap with the ILWMS (INTEC main stack)
plume. For this initial modeling, the following five areas will be evaluated: 1) INTEC main
stack; 2) ICDF ground-level releases (from the landfills and evaporation ponds); 3) TRA; 4)
CFA; and 5) RWMC. These facilities were selected based on their location within the
INTEC main stack plume footprint determined in the NWCF SLRA. For this initial
screening modeling only, TRA, CFA, and RWMC will be evaluated using a single 10-m high
centrally located point source (this is reasonable given the lack of a single large source at
these facilities and their relatively large distance from the INTEC maximum impact location,
located approximately 1 km southwest of INTEC). The latest EPA version of the ISC3
model will be used for the modeling with 5-years of National Oceanic and Atmospheric
Administration (NOAA) meteorological data from the Grid 3 tower, located 2-km north of
INTEC. Unit release annual average air concentration will be modeled and plotted (as
isopleths). If a facility contributes less than 10% of the total relative air concentration (from
all sources) at the ILWMS maximum on-site impact location (located outside area fence
lines), then that facility will be excluded from further analysis (its plume dispersion pattern
does not significantly overlap that from the ILWMS). If a facility contributes more than 10%
of the total relative air concentration at the ILWMS maximum impact location (located
outside area fence lines), then refined modeling will be done for quantified sources at that
facility using actual source characteristics (e.g., location, release height, flow rates).

Evaluation of cumulative ecological impacts from contributing sources. If a facility
contributes 10% or more of total impact at the ILWMS maximum impact location using the
above screening modeling, the following additional analyses will be performed to evaluate
cumulative ecological impacts at the maximum impact location for the INTEC main stack
(same as that modeled for NWCF):

e Emissions from the ILWMS and contributing sources will be evaluated for pollutants
with existing emissions rate data (either calculated or measured) and reliable
toxicological data. Radionuclides will not be evaluated.

e Cumulative deposition rates from contributing facilities will be calculated using the ISC3
model.

e Cumulative soil concentrations will be calculated using approved EPA human health risk
assessment guidance.

¢ Ecological impacts will be assessed using HQs calculated by dividing the modeled soil
concentrations by ecologically-based screening levels (EBSLs), as described in the
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“Guidance Manual for Conducting Screening Level Ecological Risk Assessments at the
INEL,” INEL-95/0190, 1995. The HQs will then be summed across all pollutants to
obtain an HI. This method was used in both the NWCF and ICDF SLERAs.

e The proposed ecological protectiveness criterion for initial screening of impacts is an HI
of 1.0. An HI of 1.0 is considered appropriate because of the conservative nature of the
EBSL approach and because this assessment takes into account cumulative impacts.

e A qualitative uncertainty analysis will be included which discusses the uncertainty
associated with ecological modeling assumptions and parameters values used in the
assessment.

6. For certain pollutants (e.g., mercury), existing measurements may be used in lieu of modeled
concentrations for existing source impacts if the model predictions show unacceptable
impacts.

Upon receipt of DEQ concurrence with the approach presented above, the INEEL will complete
the risk evaluation proposed. Transmittal of the final certified report to the DEQ is anticipated
within 270 calendar days after receipt of concurrence.

SPECIFIC COMMENTS

C. WASTE CHARACTERISTICS

4. DEQ does not concur with the response to NOD #24. The PEWE and LET&D are mixed waste
treatment units. While DEQ does not regulate the radioactive component of the waste, DOE is
requesting alternate handling and sampling of the waste due to radiation concerns. DEQ cannot
evaluate the validity of these requests without information on the radiological component (e.g.
isotopes, hazards associated with radioactive materials, etc.) of the waste. Thus, information on
the radiological component of the waste must be included in the revised Section C of the Permit
Application.

RESPONSE:

The following description was added after the second paragraph of Section C-1 of the Part B
Permit Application:

“Radionuclides that contribute the majority of the activity for wastes managed in the
ILWMS include Y-90, Sr-90, Cs-137, Ba-137m, Pu-238, Sm-151, Pu-241, Pm-147, Eu-
155, Eu-154, Pu-239, Am-241, Co-60, Ni-63, Cs-134, Sb-125, H-3, Pu-240, Tc-99, Cd-
113m, Te-125m, Pa-233, Np-237, Eu-152, Zr-93, Cm-244, Fe-55, Nb-93m, Nb-94, Ru-
106, Rh-106, Cs-135, U-234, Ce-144, and Pr-144. Units that comprise the ILWMS are
capable of handling high-level, transuranic, and low-level radioactive wastes. Activities
of typical wastes range from <20 nCi/g to 50,000 nCi/g. The exposure rates associated
with these process solutions routinely exceed 100 mrem/hr and can pose a potentially
serious hazard to workers at the INEEL if appropriate protective measures such as time,
distance, and shielding are not applied. As a result the INEEL is requesting the use of
alternate handling and sampling techniques as proposed in this permit application.”

Specific waste characterization information, including radioactive waste analyses, is maintained
in the operating record.
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Chemical and Physical Analyses: IDAPA 58.01.05.008 and .012 [40 CFR §§ 264.13(a) and
270.14(b)(2)]

Page C-5, line 3 through 4, appears to indicate that there are test methods equivalent to the
methods set forth in the Subpart C of 40 CFR 261 approved by the Director of the Idaho DEQ.
Clarify if these methods have actually been approved by the Director and revise the Part B Permit
Application to include a brief description of each of the equivalent methods.

RESPONSE:

The analyses noted in this Part B Permit Application do not require variances/deviations from the
test methods identified in Tables C-1 and C-2. The application language referenced on page C-5
of the Part B Permit Application is included to assure the DEQ that when such variances are
necessary, appropriate equivalent method approval by the Director of the DEQ will be sought.

Page C-5, line 7 through 9, states that “With few exceptions, units that comprise the ILWMS
manage land disposal restricted waste liquids that exhibit the characteristics of corrosivity and
toxicity, and contain one or more listed constituents.” In the revised Part B Permit Application,
clarify the exceptions referred to in the sentence.

RESPONSE:

Information from lines 18 through 20 on page C-5 of the Permit B Permit Application was
incorporated into the referenced paragraph to provide clarification. The description on page C-5
now reads:

“Except for the CPP-641 Westside Waste Holdup Tanks (VES-WL-103, VES-WL-104, and
VES-WL-105), units that comprise the ILWMS manage land disposal restricted waste liquids that
exhibit the characteristics of corrosivity and toxicity, and contain one or more listed constituents.
Transfer lines from the Westside Waste Holdup Tanks include sections of tile-encased lines.
Because of compatibility concerns regarding waste acids and the grout used for the tile-
encasement, these tanks are prohibited from managing wastes exhibiting the characteristic of
corrosivity (EPA HWN D002).”

The Part B Permit Application must provide detailed physical and chemical characteristics, based
on analytical data and/or acceptable process knowledge, of waste being stored and/or treated in
each of the ILWMS tank systems and miscellaneous units. For example, the Engineering Design
File (EDF) for VOC Emissions from ALD Inputs to the INTEC Deep Tanks (see Attachment 1 of
the Part B Permit Application, Revision 1), page 2 of 6, 3™ and 4" paragraphs, provide sufficient
information pertaining to chemical characteristics of the waste being stored and treated in the
CPP-601 Deep Tanks. The revised Part B Permit Application must provide equivalent quality of
information/description for each unit associated with the ILWMS.

RESPONSE:

Attachments 3a through 3k to this NOD response contain analytical results for representative
samples from tanks included in the ILWMS. Due to the level of redundancy designed into the
system, several tanks and miscellaneous treatment units may manage the same waste. The
following matrix is provided to show which analytical results are representative of wastes in the
various segments of the [LWMS.
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Tank(s)/Treatment Unit(s) Description Typical Analytical Results
VES-NCC-119 Fluoride Hot Sump Tank See Attachment 3a
VES-NCC-122 Non-Fluoride Hot Sump Tank | See Attachment 3b
VES-NCD-123/VES-NCD-129 | Decon Holdup and Collection | See Attachment 3¢

Tanks

VES-WL-132

CPP-604 Evaporator Feed
Sediment Tank —
fed through VES-WL-133

See Attachment 3d

VES-WL-133

CPP-604 Evaporator Feed
Collection Tank

See Attachment 3d

VES-WL-102

CPP-604 Surge Tank for
VES-WL-133 — fed through
VES-WL-133

See Attachments 3d and 3e

VES-WL-109

CPP-604 Evaporator Head
Tank — fed from
VES-WL-133

See Attachment 3d

EVAP-WL-129/
EVAP-WL-161

Process Equipment Waste
Evaporators — fed from
VES-WL-133

See Attachment 3d

VES-WL-134

CPP-604 Process Condensate
Surge Tank — may be used for
series operation of the PEW
evaporators or for storage
capacity of concentrated
acidic LET&D bottoms

See Attachment 3j
or Attachment 3k

VES-WL-131

CPP-604 Process Condensate
Surge Tank — feeds to the
Process Condensate
Collection Tanks

See Attachment 3j

VES-WL-108

CPP-604 Process Offgas
Knock Out Pot — collected
liquid would drain to either
VES-WL-133 or
VES-WL-131

See Attachment 3d
or Attachment 3j
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Tank(s)/Treatment Unit(s) Description Typical Analytical Results
VES-WL-101 CPP-604 Bottoms Collection | See Attachment 3f
VES-WL-111 Tanks — sample drawn from

sample station WL-613 in
1983/Bottoms historically
transferred to Tank Farm
Tanks VES-WM-186
VES-WL-103, VES-WL-104, CPP-641 Westside Waste See Attachment 3g

and VES-WL-105

Holdup Tanks - these tanks
have been emptied to the
maximum extent allowed by
the transfer pumps, without
causing damage to the pump
bearings, and no transfers of
waste to this system are taking
place

VES-WM-100, VES-WM-101,
and VES-WM-102

CPP-604 Tank Farm Tanks

See Attachment 3h

VES-WG-100, VES-WG-101,
VES-WH-100, and

CPP-601 Deep Tanks

See Attachment 31

VES-WH-101
VES-WL-135, VES-WL-136, | Process Waste Liquid Tanks — | See Attachment 3j
VES-WL-137, VES-WL-138, | may collect PEW evaporator
VES-WL-139, VES-WL-142, | condensate
VES-WL-144, and
VES-WL-150
VES-WL-106, VES-WL-107, CPP-604 Process Condensate | See Attachment 3;j
and VES-WL-163 Collection Tanks
VES-WLK-197 CPP-1618 Acid Fractionator See Attachment 3j
Waste Feed Head Tank — fed
from CPP-604 Process
Condensate Collection Tanks
FRAC-WLL-170 and CPP-1618 Acid Fractionators | See Attachment 3;j
FRAC-WLK-171 — fed from CPP-604 Process
Condensate Collection Tanks
VES-WLL-195 CPP-1618 Acid Fractionator See Attachment 3k

Bottoms Tank
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Tank(s)/Treatment Unit(s) Description Typical Analytical Results

VES-NCR-171 CPP-659 Annex LET&D See Attachment 3k
Nitric Acid Recycle Tank —
fed from VES-WLL-195

VES-NCR-173 CPP-659 Annex LET&D See Attachment 3k
Nitric Acid Recycle Head
Tank — fed from
VES-NCR-171

The response to NOD #29 states that “Sampling and analysis has demonstrated that when these
small quantities of ignitable waste are aggregated with other waste in the CPP-601 Deep Tanks to
facilitate treatment, the characteristic of ignitability is lost.” In the absence of a summary of past
studies, which have been conducted on wastes in the Deep Tanks, DEQ is unable to reach the
same conclusion. The revised Section C must clearly justify the absence of the characteristic of
ignitability in the deep tank.

RESPONSE:

0.

As indicated in Table C-3 of the Part B Permit Application, process samples are taken from the
CPP-601 Deep Tanks (VES-WG-100, VES-WG-101, VES-WH-100, and VES-WH-101) prior to
each transfer to the PEWE system. These process samples are analyzed for flashpoint to ensure
they do not exhibit the characteristic of ignitability. Attachment 4 to this NOD response contains
templates for the parameters analyzed for process samples from the WG and WH tanks. This
attachment also includes examples of results from recent process sampling activities from these
tanks demonstrating that these mixtures are not ignitable.

Clarify whether or not the contents in the WWH tanks are corrosive.

RESPONSE:

Before the tanks were emptied to their current levels demineralized water was added until the pH
of the waste was greater than or equal to 2.0 and less than or equal to 12.5 to ensure transferred
waste was compatible with the grout used for tile-encased transfer lines. Attachment 5 to this
NOD response shows analytical results of the material contained in the WWH tanks. These
results show that the wastes in all 3 tanks exhibit a pH > 2.0 and < 12.5.
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10. Results of the Balance of Plant sampling conducted in FY 1999 and 2000 (Book 1 of 4 of the
Part B Permit Application) identify “unknown” volatile and semi-volatile organics (VOCs and
SVOCs). The revised Section C must comprehensively discuss these unknown VOCs and
SVOCs, include justifications as to why they were not/could not be identified, and discuss the
fate of these unknown components throughout the ILMWS.

RESPONSE:

EPA guidance (Contract Laboratory Program National Functional Guidelines for Organic Data
Review, EPA/R-94/012, 1994; Guidance on Collection of Emissions Data to Support Site-Specific
Risk Assessments at Hazardous Waste Combustion Facilities, EPA530-D-98-002, August 1998;
and USEPA Contract Laboratory Program Statement of Work for Organic Analysis, Multimedia,
Multi-Concentration, OLMO04.2, May 1999) specifies the identification and quantification of
tentatively identified compounds (TICs) that are observed in the VOC and SVOC
chromatograms. Results of the Balance of Plant sampling conducted in fiscal years (FY) 1999
and 2000 were reviewed by Analytical Laboratory personnel to identify TICs based on this
guidance. Identification and quantification of these TICs was done according to the EPA
Contract Laboratory Program guidelines. These guidelines indicate that chromatogram peaks
with the greatest apparent concentrations should be tentatively identified and quantified.
Additionally, all peaks with favorably matched retention times and apparent primary ion
concentration down to 10% relative intensity (based on area) with respect to the primary ion of
the nearest internal standard, should be identified and reported in their estimated concentration.
Relative major ion intensities should agree within +/- 20%. Compound identifications were made
using National Institute of Standards and Technology /EPA/National Institute of Health (May
1992) equivalent mass spectral library data. These are tentative identifications because there
were no reference standards analyzed at the same chromatogram retention time as the tentatively
identified compounds.

The reportable concentrations for these TICs were estimated by comparing the compound total
area count (or peak height) to the total area count (or peak height) of the nearest internal standard
free from interferences on the total or reconstructed ion chromatogram, and assuming a relative
response factor (RRF) of 1.0. Results were reported on a separately identified list and flagged as
estimated. The RRF is compound-specific, and cannot be determined in the TIC evaluation. The
revised report specifies the corresponding internal standards used in the calculation of TIC
concentrations.

For this effort, the “match quality” (Q), an agreement between the unknown peak and potentially
matching library compounds, was required to be at least 85% for the unknown peak to be
identified as a specific compound. This degree of matching may result in false-positive
identification of TICs in the sample. Therefore, it may be necessary to re-examine results that, in
the judgment of the project technical lead and quality assurance office, seem incredible. This list,
however, will help identify any constituents that should be added to the VOC and SVOC target
analyte list for future sampling. Any compounds that failed to meet a minimum match quality of
85% continue to be listed as “unidentified.”

Based on the review of Balance of Plant analytical results for sampling conducted in FY 1999 and
2000, all reported compounds, with two exceptions, continue to be “unknown”(657 reported),
“unknown hydrocarbons”(30 reported) or substituted benzenes (17 reported) in the referenced
data packages since the relative major ion intensities exceeded the +/-20% criteria. The
exceptions are as follows:
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e Benzoic acid in VES-NCD-123 at an estimated level of 21 ug/L
e Chloroform in VES-WL-106 at an estimated level of 12 ug/L.

Both of these TICs are short-chain hydrocarbons that may be present in extremely low
concentrations. EDF-2432 was prepared and included as Attachment 1 to the first NOD response,
which was submitted to the DEQ in December 2002. This EDF reviewed the inventory of
organics sent from CPP-602, CPP-630, and CPP-684 to the Deep Tanks. The EDF
conservatively assumed that all “unidentified” volatile organic compounds were isopropanol,
which was then readily converted to acetone; considered a worst-case volatile organic. The EDF
concluded that although the organic concentration in the Deep Tanks may exceed 10 ppmw,
making 40 CFR 264 Subpart AA applicable to this system, associated emissions of volatile
organic compounds (VOC) are much less than 3 1b/hr and 3.1 tons/yr. The TICs and estimated
concentrations identified from this review of FY 1999 and 2000 Balance of Plant sampling data
do not alter this conclusion.

Provided as Attachment 6 to this NOD response are the analytical results identifying the TICs
described above.

Waste in Miscellaneous Treatment Units: IDAPA 58.01.05.008 [40 CFR § 264.601(a)(1)]

Response to NOD #35 does not fully address DEQ’s concern. The revised Section C must
provide detailed physical and chemical characteristics, based on analytical data and/or acceptable
process knowledge, of the evaporator and fractionator bottoms and overheads.

RESPONSE:

C-2.

12.

See the response to item No. 7 of this NOD.

Waste Analysis Plan: IDAPA 58.01.05.008 and .012 [40 CFR §§ 264.13(b) and (c), and
270.14(b)(3)]

One of the objectives of the WAP (6" bullet) is to provide additional requirements for the
characterization and acceptance of ignitable and reactive wastes. It is DEQ's understanding that
the ILWMS will not manage wastes that exhibit the characteristic of reactivity (EPA HWN
DO003). Clarify this discrepancy in the revised Section C.

RESPONSE:

13.

The DEQ is correct. The INEEL will not manage wastes exhibiting the characteristic of
reactivity in the ILWMS. The 6" bullet under Section C-2 of the Part B Permit Application has
been revised to read:

e “Provide additional requirements for the characterization and acceptance of ignitable
wastes.”

One of the examples of process knowledge described in Section C uses analytical reports from
non-SW-846 chemical analyses, outdated chemical analyses, or information from similar
processes. Justify the validity of these analyses being used as process knowledge in lieu of
acceptable knowledge based on valid analytical techniques (EPA Guidance Manual for Waste
Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous Wastes).
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RESPONSE:

Non-SW-846 chemical analyses are process sampling results that do not necessarily follow SW-
846 sample collection or QA/QC protocol prescriptively. The results, however, supply
information related to the characteristics of the waste that may be used as process knowledge
during RCRA characterization. If process sample results are inconsistent with the waste
characterization information provided by the generator or indicate that the waste generating
process may have changed, then the waste is recharacterized.

Outdated chemical analyses are not used to support process knowledge for RCRA
characterization of wastes managed by the ILWMS. The reference to outdated chemical analyses
has been removed from the Part B Permit Application.

The sixth bullet of Section C-2a of the Part B Permit Application was revised to read:

e “Analytical reports from non-SW-846 chemical analyses or information from similar
processes.”

C-2a(1). Waste Acceptance Criteria

14. State the concentration limits for both total suspended solids and total dissolved solids acceptable
to the ILWMS.
RESPONSE:

There are no concentration limits for TSS or TDS. All physical and chemical operational
constraints and tolerance limits are identified in Section D-8b(5) of the Part B Permit Application.

C-2¢(1). Standard Sampling Methods

15.

Samples from the ILWMS are typically collected through double hypodermic needle (double-
needle) samplers, sample nozzles, or spigots. The double-needle samplers may lose VOCs and
SVOC:s to either headspace of the sample vial or to the carrier gases used to move/collect the
sample. DOE must demonstrate that the use of the double-needle sampling system does not
impact the accuracy of the VOC and SVOC analytical data.

RESPONSE:

Appendix C-2 has been added to the Part B Permit Application. This appendix contains a report
from Science Applications International Corporation entitled; “Final Report for Organics
Partitioning Resulting from Operation of an INTEC Double-Needle Sampler, Revision 1,” dated
September 24, 2002. This report shows that volatile organics taken from a double-needle sampler
closely correlate to samples taken from a spigot at a PEWE mock-up facility. In fact, in several
instances, the level of volatile organics measured from samples taken through the double-needle
sampler was slightly greater, or more conservative, than that for samples taken from the spigot.

The following description was added to the end of the first paragraph of Section C-2¢(1) of the
Part B Permit Application:

“Appendix C-2 contains a report from Science Applications International Corporation
entitled, “Final Report for Organics Partitioning Resulting from Operation of an INTEC
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Double-Needle Sampler, Revision 1,” dated September 24, 2002. This study compares
organic concentrations obtained from double-needle and spigot sampling techniques to
determine whether potential stripping of organics occurs. The results of these tests
indicate that INTEC sample collection and handling procedures do not significantly
affect the concentration of volatile or semi-volatile organic constituents in the waste
stream.”

C-2¢(3). Process Sampling

16.

Exhibit C-1 of the Volume 14 Permit Application, Revision 0, shows two additional process
sampling locations, the feed collection tanks and the bottom collection tanks, which are not
identified in Table C-3 of the Permit Application, Revision 1. Clarify this discrepancy in the
revised Section C.

RESPONSE:

17.

Table C-3 in the Part B Permit Application identifies ILWMS typical process sampling locations
and the parameters tested. Exhibit D-1, PEWE System Flow Diagram and Inputs, of the permit
application has been revised to indicate that the Bottoms Collection Tanks and the PEWE Feed
Tanks are not routinely sampled.

Bottoms collected in VES-WL-101 and VES-WL-111 are transferred to either the Tank Farm
Facility or the Evaporator Tank System where sampling can occur. Since these tank systems
were designed and constructed to manage the types of waste to be processed, there is no need to
collect process samples prior to waste transfers.

VES-WL-102 and VES-WL-133 contain samplers; however, the sample lines are plugged and not
serviceable. Process samples are taken upstream of the PEWE Feed Tanks to ensure that process
tolerance limits are met. VES-WL-132 is not equipped with a sampler.

Justify why the analytical parameters seem to vary with the sampling location. Each waste
stream must meet the same acceptance profile before it can be received to the evaporators.

RESPONSE:

Table C-3 identifies typical ILWMS process sampling locations and parameters. Process
sampling differs from RCRA characterization sampling in that process samples are collected
solely to ensure optimum operation of the miscellaneous treatment units. RCRA characterization
and waste verification/acceptance are completed prior to receiving waste streams into the
ILWMS. Process samples are taken after acceptance of the waste into the system to ensure
performance criteria associated with the miscellaneous treatment units are satisfied for each
consecutive step in the treatment train. Process samples are not taken for RCRA characterization
of wastes. However, if process sampling results are inconsistent with the waste characterization
information provided by the generator or indicate that the waste generating process may have
changed, then the waste is recharacterized.

The following statement was added to the last paragraph of Section C-2¢(3) of the Part B Permit
Application.
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“If process sampling results are inconsistent with the waste characterization information
provided by the generator or indicate that the waste generating process may have
changed, then the waste is recharacterized.”

Additional Requirements for Ignitable, Reactive, or Incompatible Wastes: IDAPA
58.01.05.008 [40 CFR §§ 264.13(b)(6) and 264.171

It appears that a hexone/nitric acid reaction can occur if an adequate concentration of hexone is
present and necessary temperature requirements are met. The flashpoint of hexone in water at the
elevation of the INEEL is 133°F (56°C) at a concentration of 2000 mg/L. Since the operating
temperature of the PEW evaporators and LET&D fractionators are high enough to sustain a
hexone/nitric acid reaction, under the operating condition, the concentration of total organic
carbon (TOC) allowed in the feed of the ILWMS is limited to 1100 mg/L (assuming all TOC is
hexone). These descriptions are included in the NOD response (response #51) but not in the Part
B Permit Application, Revision 1. Because the tolerance limit set for the TOC appears to be a
requirement for reactive waste, include the response to NOD #51 to the revised Section C.

RESPONSE:

The following description was added to the end of Section C-2f of the Part B Permit Application:

“The safety analysis documentation for the ILWMS indicates that, under the proper
conditions, two potentially explosive reactions could occur. These reactions are tributyl
phosphate (TBP) with nitric acid and hexone with nitric acid. Due to the temperature
requirements necessary for these reactions, the only units described in this Part B permit
application that could potentially sustain these reactions are the PEW evaporators and the
LET&D fractionators.

“Conditions necessary for a TBP/nitric acid reaction include appropriate TBP
concentration and elevated temperature (studies have shown that this reaction does not
become extremely exothermic until the solution reaches 186° C).

“The quantity of TBP in the ILWMS is extremely small. Since the end of fuel
reprocessing activities at the INTEC in the early 1990’s, no TBP has been added to the
system. In addition, all liquids in the INTEC TFF have already been evaporated at least
once, further reducing the volume of TBP.

“Both the PEWE and LET&D facilities operate at much lower temperatures than are
necessary to sustain a TBP/nitric acid reaction. Standard operating temperatures for these
facilities are 108° C for the PEW evaporators and 118° C for the LET&D fractionators.
Deviations from these operating temperatures result in waste feed cutoffs and/or
shutdown of the system well before a temperature of 186° C can be reached.

“In order for a hexone/nitric acid reaction to occur, similar conditions must exist. A
reaction can only be sustained if an adequate concentration of hexone is present and
necessary temperature requirements are met. The flashpoint of hexone in water at the
elevation of the INEEL is 133° F (56° C) at a concentration of 2000 mg/L.

“Like TBP, hexone is present in INTEC liquid wastes in only minimal concentrations.
However, since the operating temperatures of the PEW evaporators and LET&D
fractionators are high enough to sustain a hexone/nitric acid reaction, under the



INEEL Volume 14 NOD Response — October 2003
EPA ID No. ID4890008952
Page 17 of 28

appropriate conditions, the concentration of TOC allowed in the feed to the ILWMS is
limited to 1100 mg/L. To ensure conservatism, all TOC is assumed to be hexone. This
tolerance limit is identified in Section D-8b(5) of this permit application for both the
PEWE and LET&D facilities.

“Furthermore, the LET&D facility is operated as an open system. The LET&D
fractionators are maintained at a pressure of —20 in. water column. Both the TBP/nitric
acid and the hexone/nitric acid scenarios require a closed system to sustain a reaction.
The conditions in the LET&D facility preclude either reaction from occurring. If a
vacuum cannot be maintained, the treatment process is automatically shut down.

“Therefore, the risk of explosive TBP/nitric acid reactions is eliminated due to low
reactant concentrations, inadequate temperature, and open vessel conditions in the
LET&D fractionators. Similarly, hexone/nitric acid reactions cannot occur due to low
reactant concentrations, which are further regulated by administrative controls, and open
vessel conditions on the LET&D fractionators.”

19. The last sentence of the response to NOD #53 should be included in the revised waste analysis
plan.
RESPONSE:
The following description was added to the first paragraph of Section C-2f of the Part B Permit
Application:
“As identified in Table C-3 of Section C-2c(3), process samples are taken from the CPP-
601 Deep Tanks prior to each transfer to the PEWE system and tested for flashpoint to
ensure the feed stream is not ignitable.”
C-4. Subpart AA, Subpart BB, and Subpart CC Applicability: IDAPA 58.01.05.008 [40 CFR §§
264.1030, 264.1050, and 264.1080]
20. DEQ's comments appear to have not been adequately addressed and included in the Permit
Application, Revision 1. See the General Comment section, second bullet.
RESPONSE:
See the response to item No. 2 of this NOD.
D. PROCESS INFORMATION
21. The response to NOD #67 indicates that PEWE off-gas samples, based on a study conducted on a

bench-scale model of the PEWE, taken downstream of the PEWE condensers did not contain free
liquids, thus the off-gas is non-condensable. The mist eliminator and superheater downstream of
the PEWE condenser appear to be redundant equipment based on the bench-scale study. The
revised Part B Permit Application must describe the need and operational parameters for this
equipment.
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RESPONSE:

The mist eliminator and superheater, components of the Vessel Offgas (VOG) System, are
included to protect and extend the life expectancy of high-efficiency particulate air (HEPA) filters
included in the offgas system. Under normal operations these components might be considered
redundant; however, in the unlikely event of system upset they ensure adequate protection of
human health and the environment by preventing degradation of the HEPA filters.

The first paragraph of Section D-2d of the Part B Permit Application under the heading, “PEWE
Pressure Controls” was revised to read:

“Waste treatment and storage vessels at INTEC are connected to a gaseous waste
treatment system called the VOG system. All ILWMS storage and treatment systems
discharge gases such as instrument air purges (used in level, density, and pressure
instrumentation), air spargers (agitators), and gases displaced from a vessel when it fills
with liquid.

“Gases from the PEWE and other INTEC processes, such as the Tank Farm and CPP-659
vessels, vent to the CPP-604 VOG system. The CPP-604 VOG system consists of a mist
eliminator, superheater, and HEPA filter banks. The mist eliminator and superheater are

included to protect and extend the life expectancy of the HEPA filters.

“Several facility process and vessel offgas systems, including the CPP-604 VOG system,
combine in the Process APS located in CPP-649. The Process APS is a back-up system
that treats the combined process and vessel offgas streams from CPP-601, CPP-604, Tank
Farm, and the NWCF. The Process APS treatment consists of a mist eliminator,
superheater, and HEPA filters. Next, the process and vessel offgases are routed to the
INTEC Main Stack (CPP-708) where they mix with building ventilation air and are
exhausted to the atmosphere. The vessel and process offgas systems are maintained
under a vacuum to control contamination. The system equipment and piping are
fabricated from acid resistant stainless steel for corrosion resistance. Additionally, the
Process Condensate Collection Tanks can be vented to the process condensate collection
cells, which vent to the CPP-604 building ventilation system. The VOG and APS
systems are described further in Section D-8b of this application.”

22. To qualify for the emergency structure exemption as set forth in IDAPA 58.01.05.008 [40 CFR §
264.1(g)(8)(1)], the revised Section C must clarify the source(s) of the wastes collected in the
PWL sumps.

RESPONSE:

Sump SU-WL-140 is located in the South Cell of the Rare Gas Plant (RGP). The RGP is no
longer active. Therefore, there are no sources of waste that would be collected in this sump.

Sump SU-WL-143 is located in the RGP Pump Pit. Since the RGP is no longer active, there are
no sources of waste that would be collected in this sump.

Sump SU-WL-148 is located at the INTEC main stack. In the event of equipment failure,
condensate from the main stack could collect in this sump.
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Sumps SU-WL-145 and SU-WL-146 are part of the secondary containment and leak detection
system in the PEWE Condensate Collection Cell. As such, these sumps do not require the
emergency structure exemption set forth in IDAPA 58.01.05.008 [40 CFR § 264.1(g)(8)(1)].

Sump SU-WL-147 is part of the secondary containment and leak detection system in the PEWE
EVAP-WL-161 Cell. As such, this sump does not require the emergency structure exemption set
forth in IDAPA 58.01.05.008 [40 CFR § 264.1(2)(8)(1)].

The following description was added to Section C-1b of the Part B Permit Application under the
heading, “Process Waste Liquid (PWL) System (VES-WL-135, VES-WL-136, VES-WL-137,
VES-WL-138, VES-WL-139, VES-WL-142, VES-WL-144, and VES-WL-150)":

“Sumps SU-WL-140, -143, -145, -146, -147 and -148 do not contain tanks. These sumps
are not used routinely. The exclusive purpose of these sumps is to contain liquids during
immediate responses to discharges of hazardous wastes.

“Sump SU-WL-140 is located in the South Cell of the Rare Gas Plant (RGP). The RGP
is no longer active. Therefore, there are no sources of waste that would be collected in
this sump.

“Sump SU-WL-143 is located in the RGP Pump Pit. Since the RGP is no longer active,
there are no sources of waste that would be collected in this sump.

“Sump SU-WL-148 is located at the INTEC main stack. In the event of equipment
failure, condensate from the main stack could collect in this sump.

“Sumps SU-WL-145 and SU-WL-146 are part of the secondary containment and leak
detection system in the PEWE Condensate Collection Cell.

“Sump SU-WL-147 is part of the secondary containment and leak detection system in the
PEWE EVAP-WL-161 Cell.”

The second and third paragraphs of Section D-1 of the Part B Permit Application under the
heading, “VES-WL-135, VES-WL-136, VES-WL-137, VES-WL-138, VES-WL-139,
VES-WL-142, VES-WL-144, and VES-WL-150, Process Waste Liquid (PWL) Tanks and
Sumps” were revised to read:

“The PWL tanks and sumps are located in CPP-604, CPP-649, and associated valve
boxes. The purpose of the system is to collect offgas condensate and liquid from floor
drains and transfer the waste to the PEWE Evaporator Feed Collection Tank, VES-WL-
133. The system is comprised of tanks VES-WL-135, -136, -137, -138, -139, -142, -144,
-150, and various cell sumps. VES-WL-150 collects liquids from the floor drains and the
other tanks collect offgas condensate. A sump or vault secondarily contains each of the
tanks.

“Sumps SU-WL-140, -143, -145, -146, -147 and -148 do not contain PWL tanks. Sumps
SU-WL-140 and SU-WL-143 are located in the Rare Gas Plant in CPP-604. Since the
Rare Gas Plant is no longer active there are no sources of waste that would be collected
in either sump. Sump SU-WL-148 is located at the INTEC main stack. In the event of
equipment failure, condensate from the main stack could collect in this sump. These
sumps are emergency equipment and do not routinely collect waste; therefore, the sumps
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are exempt from requiring secondary containment. Sumps SU-WL-145, SU-WL-146,
and SU-WL-147 are part of the secondary containment and leak detection system for the
PEWE Condensate Collection Cell and PEWE EVAP-WL-161 Cell. As such, these
sumps do not require the emergency structure exemption set forth in IDAPA
58.01.05.008 [40 CFR § 264.1(g)(8)(1)].”

23. Include the response to NOD #72 in the revised Section C to justify the transfer of PEWE
bottoms to the ETS.

RESPONSE:

The following description was added at the end of the second paragraph in Section D-1 of the
Part B Permit Application under the heading, “PEWE System Operation”:

“All of these tanks were designed and constructed to contain the types of solutions stored.
The P.E. certifications for these units attest that the tank systems are adequately designed
and are compatible with the waste(s) to be stored or treated in accordance with IDAPA
58.01.05.008 [40 CFR § 264.192(a)].

“As described above, there may be instances where complete concentration of the waste
feed does not occur. When this happens, the remaining feed may be blended with other
wastes and reintroduced to the ILWMS. Depending on the characteristics of the new
feed solution (e.g., high chlorides, fluorides, or radionuclide concentration), it may be
appropriate to route the mixture back to the ETS for processing, rather than the PEWE, to
ensure optimum treatment and protection of equipment.

“With the addition of the C-40 valve box, the PEWE bottoms (from both VES-WL-101
and VES-WL-111) can be transferred to the ETS, TFF, and the CPP-604 TFT. From the
CPP-604 TFT, waste can be transferred to the TFF, the ETS, or the PEWE. The transfer
lines are encased in stainless steel and equipped with leak detection. Drawings showing
transfer routes are included in the Section D Plant Drawing package for the Part B Permit
Application, Appendix D-1.”

24. Include the response to NOD #74 in the revised Section C to justify the transfer of PEWE process
condensate to the LET&D facility or back to the evaporator feed tank.

RESPONSE:

The following description was added after the second paragraph of Section D-1 of the Part B
Permit Application under the heading, “PEWE System Operation™:

“Occasionally, PEWE process condensate does not meet the feed limits or operational
constraints (e.g., fluorides, TOC, radionuclide concentration) established for the LET&D
facility, as identified in Section D-8b(5) of the Part B Permit Application. In these
instances, the condensate is routed back to the evaporator feed tank and blended with
other solutions for further processing.”
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D-2. Tank Systems

D-2d. Description of Feed Systems, Safety Cutoffs, Bypass Systems, and Pressure Control:
IDAPA 58.01.05.012 [40 CFR § 270.16(c)]

PEWE System

25. Include the response to NOD #86 in the revised Section D.
RESPONSE:

The following description was added after the first paragraph of Section D-2d of the Part B
Permit Application under the heading, “PEWE Safety Cutoffs”:

“The DCS monitors and controls processes in the ILWMS. These processes include the
LET&D, Service Waste, PEWE, Process Offgas (POG), Atmospheric Protection System
(APS), PWL, VOG, and Main Stack Monitor processes or systems. The DCS is a
microprocessor-based control system that uses a combination of free-standing operator
consoles networked to electronic 1/O interfaces to field devices.

“To ensure a high degree of integrity, redundancy is used where possible. These include
redundant controllers, power supplies, communications modules, consoles, and data
highway cabling. This redundancy, along with utilization of equipment only from a
vendor with documented previous experience of providing successful complex process
control systems, and adherence to the vendor's recommended preventive maintenance
practices provide the necessary assurance of reliability for meeting the requirements of
EPA regulations, Technical Specifications/Standards, and plant mission.”

26. Response to NOD #93 does not address DEQ's stated concern. Revise Section D to include a
detailed justification for the direct transfer of waste through the evaporators to the PEWE Bottom
tanks without operating the evaporators.

RESPONSE:

Section D-2d of the Part B Permit Application under the heading, “PEWE Bypass Systems” was
revised to read:

“Waste can be transferred through the evaporators to VES-WL-101 or VES-WL-111
without operating the evaporators. Such transfers may occur when:

e The evaporators are not operable due to scheduled maintenance activities or are
in need of repairs

e The system requires testing following repairs or maintenance (this minimizes
waste by not introducing new materials to the system)

e The PEWE Feed Tanks can be emptied to allow additional storage capacity
during periods of system maintenance and/or testing.”
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27. Include the response to NOD #94 to the revised Section D. At a minimum, reference Section
D-8b, which describes the CPP-604 building ventilation system.

RESPONSE:

The first paragraph of Section D-2d of the Part B Permit Application under the heading, “PEWE
Pressure Controls” was revised to read:

“Waste treatment and storage vessels at INTEC are connected to a gaseous waste
treatment system called the VOG system. All ILWMS storage and treatment systems
discharge gases such as instrument air purges (used in level, density, and pressure
instrumentation), air spargers (agitators), and gases displaced from a vessel when it fills
with liquid.

“Gases from the PEWE and other INTEC processes, such as the Tank Farm and CPP-659
vessels, vent to the CPP-604 VOG system. The CPP-604 VOG system consists of a mist
eliminator, superheater, and HEPA filter banks. The mist eliminator and superheater are

included to protect and extend the life expectancy of the HEPA filters.

“Several facility process and vessel offgas systems, including the CPP-604 VOG system,
combine in the Process APS located in CPP-649. The Process APS is a back-up system
that treats the combined process and vessel offgas streams from CPP-601, CPP-604, Tank
Farm, and the NWCF. The Process APS treatment consists of a mist eliminator,
superheater, and HEPA filters. Next, the process and vessel offgases are routed to the
INTEC Main Stack (CPP-708) where they mix with building ventilation air and are
exhausted to the atmosphere. The vessel and process offgas systems are maintained
under a vacuum to control contamination. The system equipment and piping are
fabricated from acid resistant stainless steel for corrosion resistance. Additionally, the
Process Condensate Collection Tanks can be vented to the process condensate collection
cells, which vent to the CPP-604 building ventilation system. The VOG and APS
systems are described further in Section D-8b of this application.”

D-2f(1)(b). Requirements for Secondary Containment and Leak Detection: IDAPA 58.01.05.008
and .012 [40 CFR §§ 264.193 and 270.16(g)]

28. Include the response to NOD #112 to the revised Section D providing details to demonstrate how
spilled or leaked waste and accumulated precipitation will be removed from all sumps within the
timeframe in accordance with IDAPA 58.01.05.008 [40 CFR § 264.193(b)(3)].

RESPONSE:

The following description was added after the fourth paragraph of Section D-21(1)(b) of the Part
B Permit Application:

“Upon detection of spilled or leaked materials, the following actions are taken:

e Within 24 hours, remove as much of the waste as is necessary to prevent further
releases of hazardous waste to the environment and to allow inspection and repair
of the treatment system, in accordance with IDAPA 58.01.05.008 [40 CFR §
264.601]
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e Prevent migration of and remove visible contamination from soil or surface
water, in accordance with IDAPA 58.01.05.008 [40 CFR § 264.601]

o Ifthe collected material is an HWMA/RCRA-regulated material, manage it in
accordance with all applicable requirements of IDAPA 58.01.05.005 through
58.01.05.008 [40 CFR Parts 261 through 264].”

29. Include the response to NOD #116 to the revised Section D.

RESPONSE:

The first paragraph of Section D-2{(1)(b) of the Part B Permit Application under the heading,

“CPP-601 Deep Tanks Vaults” was revised to read:

“The WG/WH tanks are located on the lowest level of CPP-601. Two tanks are located
in each of the two reinforced concrete vaults. The cells each measure 38 ft 6 in. by 15 ft
by 21 ft 6 in., with a stainless-steel-lined floor that extends 3-ft up the walls. Both vaults
are provided with sumps and leak detection. Upon high level alarm, the sumps are jetted
back to either VES-WG-100/-101 or VES-WH-100/-101 tanks.”

30. The revised Part B Permit Application must provide measures for compliance with the applicable
secondary containment and leak detection requirements for sections of piping embedded in
concrete. To address these requirements, DOE may provide a definitive schedule for completion
of any necessary upgrades associated with these embedded lines.

RESPONSE:

The following concrete penetrations at the INTEC have been identified as requiring upgrades to
provide compatible secondary containment per DEQ’s guidance:

Penetration Number

Location

Function

37 PWM-1018Y

VES-WM-101/102 Vault

Jet transfer line from WM-101 to WM-
100

37 PWM-10024Y

VES-WM-101/102 Vault

Jet transfer line from WM-100 to WM-
102

3” PWM-20015Y

VES-WM-101/102 Vault

Overfill line between WM-100/WM-101

1%” PWL-2091C*

Wall between 161 Evaporator
Cell and the Condensate
Collection Cell

Transfer line from VES-WL-109 to the
VES-WL-161

1%2” PWL-2091C*

Wall between 161 Evaporator
Cell and the Condensate
Collection Cell

Transfer line from VES-WL-109 to the
VES-WL-161

4” PWL-1133C

Wall between 161 Evaporator
Cell and VES-WL-101 Vault

Evaporators discharge line to VES-WL-
101 Tank
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Penetration Number

Location

Function

2”PWL-2068C

Condensate Collection Cell to
Operating Corridor CPP-604

Discharge line from the collection tanks
to the LET&D Process

1” PSAR- 107694°

Wall between the Service
Corridor and E Cell.

Drain line from VES-E-108 to PEW

1 % “PE-AR-151820°

Wall between the Service
Corridor and C Cell. Drawing #
094762/ 133610

Drain line from VES-C-103 to PEW

%’ TC-2091Y°

Floor from the PM Deck of
CPP-601 to the VES-C-103
Drawing # 133610

Drain line from the HOT Sink on the PM
Deck to the collection tank VES-C103

a  These penetrations do not require core drilling to install a secondary containment sleeve. Adequate area exists around the
transfer line to properly sleeve the penetration.

b  These penetrations will be rerouted to compliant lines as part of a Voluntary Consent Order Action Plan. The work plan is
complete awaiting approval of an updated Safety Analysis Report.

The second and third paragraphs and Table D-5 of Section D-2{(1)(b) under the heading, “VES-
WM-101/VES-WM-102 Vault” were deleted and replaced with the following:

“Concrete-embedded transfer lines have been identified at the ILWMS. In order to ensure
compliance with the requirements of 40 CFR § 264.193(f), these lines will be upgraded or

rerouted in accordance with the following schedule:

e Conceptual design complete by 9/30/04

e Title design complete by 9/30/05

e  Work package development complete by 3/31/06

e Identified lines upgraded/rerouted and Professional Engineer certifications submitted
to the DEQ on or before 9/30/06.”

F. PROCEDURES TO PREVENT HAZARDS

F-2a. General Inspection Requirements: IDAPA 58.01.05.008 and .012 [40 CFR §§ 264.15(a) and
(b), 264.33, 264.195, and 270.14(b)(5)]

31. Include the response to NOD #132 to the revised Part B Permit Application, or replace Footnote
(1) in Appendix F1-24 with a brief summary of the response to NOD #132.

RESPONSE:

The following description was added to Section D-2{(1)(b) of the Part B Permit Application
under the heading, “EVAP-WL-161 Cell”:
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“There are known defects (cracks) in the CPP-604 EVAP-WL-161 Evaporator cell
concrete walls. INTEC structural engineering personnel have evaluated the condition of
the WL-161 Evaporator cell and have determined the cell to be structurally sound.
RCRA regulations [40 CFR § 264.15(c)] require repair of structures to ensure the
problem does not lead to an environmental or human health hazard. The existing
condition of the WL-161 cell does not pose a hazard to the environment or to human
health. The portion of the cell that provides secondary containment and leak detection is
the lower three-foot stainless steel cell liner, which has no defects. The defects in the cell
are only in portions of the concrete walls located above the cell liner. Any leaks from the
process vessels or ancillary piping will be completely contained within the stainless steel
liner and will not subject the concrete wall to any sustained exposure to hazardous waste.
The cell is maintained under negative pressure. Any offgas from a leak or spill would be
collected in the CPP-604 VOG system. Inspections of the cell during periods of
maintenance or repair are made to ensure that deterioration of the concrete does not
increase.”

F-3a(1). Equipment Requirements: IDAPA 58.01.05.008 and .012 [40 CFR §§ 264.32 and 270.14(b)]

32. Include the response to NOD #133 to the revised Section F.
RESPONSE:
Appendices F-2 and F-5 in the Part B Permit Application identify the inspection schedules for the
PEW evaporators and the LET&D fractionators, respectively.
Form INTEC-4005, “RCRA PEW Tank Overfill And Daily Leak Inspection,” is included in
Section F, Appendix 1 of the application. This form shows the types of inspections completed for
the evaporators.
Form INTEC-4055, “RCRA LET&D Daily Facility Inspections,” is included in Section F,
Appendix 1 of the application. This form shows the types of inspections completed for the
fractionators.
Section F-2a(1) of the Part B Permit Application was revised to read:
“The inspection schedules for the units that comprise the ILWMS, including the scope of
the inspections performed and the types of problems noted, are summarized in
Appendices F-2 through F-6.”
F-4. Preventive Procedures, Structures, and Equipment
33. Include the response to NOD #136 to the revised Section F.
RESPONSE:

The first paragraph of Section F-4a of the Part B Permit Application under the heading,
“Unloading Operations” was revised to read:

“Transfers of hazardous waste to and from CPP-604 are conducted through piping
systems. Wastes generated at other INEEL or off-Site facilities may be introduced to the
ILWMS via the CPP-1619 Truck Unloading Bay through tanker trucks or containers.
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Unloading operations at this facility are controlled by standard operating procedures.
During unloading operations, a portable HEPA air mover is required to filter particulate
and radioactive emissions. An intake for the air mover is located near the unloading hose
connections in the CPP-1619 unloading bay. A stainless-steel drip pan is used to collect
possible leaks during unloading. Personnel will inspect for evidence of improper
connections before beginning the transfer or acceptance of waste at CPP-1619. Waste
staging areas will be inspected for leaks or spills when waste is being received.”

F-4d. Equipment and Power Failure: IDAPA 58.01.05.012 [40 CFR § 270.14(b)(8)(iv)]
34, Include the response to NOD #139 to the revised Section F.
RESPONSE:

Section F-4d of the Part B Permit Application was revised to read:

“Some components of the ILWMS are supplied with redundant equipment. If equipment
should fail on these systems, it would have minimal effect on the operating unit, since the
redundant equipment would be started and the operation stabilized. The failed equipment
would then be investigated to determine the cause of the failure, and repairs would be
initiated. If a system that did not have redundant equipment were to fail, the operating
unit would be secured.

“Upon total loss of electrical power, ILWMS equipment that manages hazardous and
mixed wastes is designed to shut down in a manner that protects employees, equipment,
human health, and the environment.

“Cranes and hoists are considered non-critical equipment and are not supplied with
emergency standby power. This type of equipment is designed to fail in place.
Movement will be suspended until power is restored.

“The DCS is designed with battery backup to maintain operability and to ensure safe
shutdown.

CPP-604 PEWE System and TFT

“The Evaporator Feed Collection Tank (VES-WL-133), the Process Condensate Surge
Tank (VES-WL-131) and the Process Condensate Collection Tanks (VES-WL-106, VES-
WL-107, and VES-WL-163) are all equipped with two redundant transfer pumps.

“The PEW evaporators (EVAP-WL-129 and EVAP-WL-161) and associated heat
exchangers are identical and may be operated independently or in parallel.

“PEW evaporator bottoms can be stored/treated in either VES-WL-101 or VES-WL-111.

CPP-601 Deep Tanks

“There are a total of four Deep Tanks (VES-WG-100, VES-WG-101, VES-WH-100, and
VES-WH-101) that are essentially redundant systems. Each tank is equipped with sparge
flow instruments, level instrumentation, one transfer jet, and one transfer pump.
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“Sufficient redundancy exists such that a receiving tank is available for collection. Loss
of a sparge flow or level instrument may require an operator to switch collection to
another tank, but would not require total cessation of operations.

“If a system that does not have redundant equipment was to fail, the operating process
would be shut down and not operated again until the failure was repaired.

CPP-1618 LET&D Facility

“The LET&D fractionators (FRAC-WLL-170 and FRAC-WLK-171) and associated heat
exchangers are identical.

“The Acid Fractionator Bottoms Tank (VES-WLL-195) is equipped with two redundant

transfer pumps.”
35. Include the response to NOD #141 to the revised Section F.
RESPONSE:
See the response to item No. 34 of this NOD.

F-4f. Releases to the Atmosphere: IDAPA 58.01.05.012 [40 CFR § 270.14(b)(8)(iv)]

36. Since the CPP-641 Westside Waste Holdup tanks have been emptied to the maximum extent
allowed, the current WWH tank vault configuration, although they are not connected to the VOG
system, is acceptable. When/if the WWH tank system is upgraded, vault offgas system
improvements must be taken into consideration.

RESPONSE:

The INEEL concurs. When/if the WWH tank system is upgraded, those upgrades would include
replacement of the tile-encased transfer lines with piping that has secondary containment
compatible with corrosives, lining of the vaults with stainless steel, an upgrade of the
instrumentation, a sampler upgrade, and vessel/vault offgas system improvements.

L. CLOSURE AND POST-CLOSURE REQUIREMENTS

37. Include the response to NOD #151 and #152 to the revised Section 1.

RESPONSE:

The following description was added after first paragraph of Section I 1.1.2(a) of the Part B
Permit Application:

“The closure plan will be modified, in accordance with IDAPA 58.01.05.008 [40 CFR §
264.112(c)], to include the appropriate verification sampling techniques to be used to
meet the closure performance standards prior to implementation of the closure plan.”

The same description was added to Section I 1.1.3(a)(4) of the Part B Permit Application.
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Other Changes

1.

The second paragraph of Section C-1g of the Part B Permit Application was revised to state that
PEWE bottoms may be stored in compliant storage units, other than the Tank Farm Facility
(TFF), until an ultimate treatment and disposal alternative has been selected, permitted, and
constructed. In an effort to empty and close TFF tanks, wastes may be transferred from the TFF
to other RCRA-compliant storage units prior to permitting and construction of the ultimate
treatment alternative for evaporator bottoms.

The bulleted item, immiscible organic liquids, was removed from the list of prohibited items in
Section C-2a(1) of the Part B Permit Application. Small quantities of immiscible organics may
be managed by the ILWMS as long as the system process tolerance limits are met.

Two parameters, specific gravity and total inorganic carbon, were removed from Table C-3 of the
Part B Permit Application as parameters that are evaluated for process samples taken from the
CPP-601 Deep Tanks. These parameters were inadvertently included in the table, which was
added in response to the first NOD for this application. Although these parameters are evaluated
for characterization samples, they are not analyzed for process samples.

Examples of inspection forms provided in Appendix F-1 of the Part B Permit Application were
updated to reflect the most current revision of each form.
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Material Safety Data Sheet |

- Material Name: ALKALINE RUST REMOVER T-4181 ID: 2380;22

{
| " " * Section 1 - Chemical Product and Company Identification * * * | ]

Product Trade Name ALKALINE RUST REMOVER T-4181
Manufacturer Information

Henke! Surface Technologies {(248) 583-9300
Henkel Corporation : ;
32100 Stephenson Highway . (800) 424-9300 :
Madison Heights, Ml 48071 i
*** Section 2 - Composition / Information on Ingredients ** * ]
CAS # Component Percent
1310-73-2 Sodium hydroxide > 60
102-71-6 Tristhanolamine 10-20
527-07-1 Sodium gluconate 1-10 i
111-42-2 Diethanolamine 1-10 !
*** Section 3 - Hazards Identification * * * |

Emergency Overview: i
- DANGER!
CAUSES EYE AND SKIN BURNS. MAY CAUSE BLINDNESS. |
CAUSES DIGESTIVE TRACT BURNS. |

REPEATED OR PROLONGED EXPOSURE MAY CAUSE LIVER AND KIDNEY DAMAGE BASED ON ANIMAII-.
DATA !

; EVEN DILUTE SOLUTIONS MAY CAUSE BURNS. '
Potential Health Effects:

Inhalation and skin contact are expected to be the primary routes of occupational exposure to this material. Based
on its composition, it is anticipated to be corrosive to the eyes, skin and respiratory tract. Inhalatlon of mist or ,
vapor may cause coughing, sore throat, shortness of breath, lung injury or chemical pneumonia. Studies with i
animals repeatedly exposed to components of this material have produced liver and kidney damage. Medical i

f

[

conditions which may be aggravated by exposure to this material include lung, liver or kidney disease or limited
respiratory capacity.

*** Section 4 - First Aid Measures * * * B

Eye Contact:

i

: i
$kin Contact: i
immediately flush with plenty of water for at least 30 minutes while removing contaminated clothing and shoes. g

Get medical attention immediately. Wash clothing before reuse. Destroy contaminated shoes. i
Ingestion: i

L
Do NOT induce vomiting. Give water to drink. Get medical attention immediately. NEVER GIVE ANYTHING BYi
MOUTH TO AN UNCONSCIOUS PERSON. i

I
inhalation: f
Remove to fresh alr. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical I
attention. !

| *** Section 5 - Fire Fighting Measures *** C
;
!
'Page 1 of 6 Issuie Date: 03/20/02 Revision: 1.0001 ;
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Material Safety Data Sheet

Material Name: ALKALINE RUST REMOVER T-4181 " ID: 2380?22
Flash Point: NA Mothod Used: Flammability ;
Classification:
Upper Flammable NA Lower Flammable NA
Limit (UFL): Limit (LFL);

Fire & Explosion Hazards:
Avaid breathing fumes from fire exposed material.
Extinguishing Media:
Use water spray or water fog
Fire-Fighting Instructions: ;
E Use water spray to cool containers exposed to fire. Fire fighters and others who may be exposed to products of

| combustion shoutd wear fult fire fighting turn out gear (full Bunker Gear) and self-contained breathing apparatus

(pressure demand NIOSH approved or equivalent). Fire fighting equipment shouid be thoroughly decontaminated
after use. !

* ** Section 6 - Accidental Release Measures * * * .

Spilt or Leak

Stop the leak, if possible. Ventilate the space invoived. Contain, sweep up, place in container for disposal. Shut@ off
or remove all ignition sources. Prevent waterway contamination. Construct a dike to prevent spreading. Collect ;
run-off and transfer to drums or tanks for later disposal. :

Clean up procedures: Transfer to containers in preparation for later disposal. Avoid generation of vapors. Place; in
non-sparking containers for recovery or disposal. Remove from spill location. Decontaminate area. :

*** Section 7 - Handling and Storage * ** i
Handling Procedures: !
Do not breathe dust. Do not get in eyes, on skin or clothing. Wash thoroughly after handling. Keep container tightly
closed. Empty container may contain hazardous residuss. Do not enter confined spaces unless adequately

ventilated. To avoid rapid temperature rise, violent spattering, or explosive eruptions: always add caustic to watér
when mixing. Never add water to a caustic when mixing. :

-Storage Procedures:
Store in a cool, d

lace. Avoid excessive heat, Store out of direct sunlight in a cool, well-ventilated place.

*** Section 8 - Exposure Controls / Personal Protection * * *

Component Exposure Limits
Sodium hydroxide (1310-73-2)
ACGIH: C2mg/m3 ;
OSHA: 2 mg/m3 TWA :
NIOSH: C 2mg/m3 '

Triethanolamine (102-71-6)
ACGIH: 5 mg/m3 TWA

Diethanolamine (111-42.2)
ACGIH: 2 mg/m3 TWA
skin - potential for cutaneous absorption
NIOSH: 3 ppm TWA: 16 mg/m3 TWA

i
I
!

éngineering Controls: ;
! Investigate engineering techniques to reduce exposures below airborne exposure limits. Provide ventilation if !
: necessary 10 control exposure levels below airborne exposure limits (see below). If practical, use local mechanical

exhaust ventilation at sources of air contamination such as open process squipment. Consuit ACGIH ventilaﬁorj
manual or NFPA Standard 91 for design of exhaust systems

Page 2 of 6 Issue Date: 03/20/02 Revision; 1.0001
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i

i Material Name: ALKALINE RUST REMOVER T-4181

jPERSONAL PROTECTIVE EQUIPMENT

[Eyes/

ﬁkin Protection:

iRespi

1124853945352 ¢ » 37

Material Safety Data Sheet ,
ID: 2380;2

As prescribed in the OSHA Standard for Personal Protective Equipment (28 CFR 1910.132), employers must

perform a Hazard Assessment of all workplaces to determine the need for, and selection of, proper protective :
equipment for each task performed.

Face Protective Equipment: :

Where there is potential for eye contact, wear a face shield, chemi

cal goggles, and have eye flushing equipment
immediately available. :

Wear appropriate chemical resistant protective clothing and protective gloves to prevent contact. Consuit glove:
manufacturer to determine appropriate type glove material for given application. Rinse immediately if skin Is
contaminated. Wash contaminated clothing and clean protective equipment before reuse. Provide a safety shower
at any location where skin contact can occur. Wash skin thoroughly after handling. i
ratory Protection:

Avoid breathing dust. When airborne exposure limits are exceeded (see below), use NIOSH approved respiratory
protection equipment appropriate to the material and/or its components. Consult respirator manufacturer to
determine appropriate type equipment for given application. Observe respirator use limitations specified by NIOSH
or the manufacturer. For emergency and other conditions where exposure limit may be significantly exceeded, use
an approved full face positive-pressure, self-contained breathing apparatus or positive-pressure airline with

§

auxiliary self-contained air supply. Respiratory protection programs must comply with 29 CFR § 1910.134.
*** Section 9 - Physical & Chemical Properties * * * B
' Physical State: Solid Appearance: Off white, granular mixture ,
! Qdor: ;

Vapor Pressure: NA
Bolling Point: NA i
Specific Gravity: NA

Vapor Density: NA
Melting Point: NE

pH: >120 Viscosity:
VOC: 1.5% (Calculated) Solubility Water: Soluble :
*** Section 10 - Chemical Stability & Reactivity Information * * * il

Chemical Stability:

This material is chemically stable under normal and anticipated storage and handling conditions. 5

ncompatibility:

Avoid contact with strang acids. Contains organic amine compounds. Nitrite based materials should not be add(éd
due to possible nitrosoamine formation. i

Decomposition Products:

Oxides of carbon, nitrogen compounds.

Hazardous Polymerization: ;

Hazardous polymerization is not known to occur.

[

*** Section 11 - Toxicolggical Information ***

: General Product Information
| No information available for the product.
: Component Analysis - LD50/LC50
: Triethanolamine (102-71-6)
i Oral LD50 Rat : 4920 ul/kg
! Oral LD50 Mouse : 5846 mg/kg
Dermal LD50 Rabbit : >20 ml/kg

tcute Toxicity:

Diethanolamine (111-42-2)

iPage 3of6 Issue Date: 03/20/02 Ravision: 1.0001
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Material Safety Data Sheet :
Material Name: ALKALINE RUST REMOVER T-4181 ID: 238022

Oral LD50 Rat : 620 ul/kg
Oral LD50 Mouse : 3300 mg/kg
Dermal LD50 Rabbit : 7640 ul/kg

Component Carcinogeniclty
Diethanolamine (111-42-2)
IARC: Monograph 77, 2000 (Group 3 {not classifiable))

Chronic Toxicity

No information available for the product.
Epidemiology:

No information available for the product.
Neurotoxicity:

No information avallable for the product.

Mutagenicity:

No information available for the product.
Teratagenicity:
No information available for the product.

Il * ** Section 12 - Ecological Information * ** ]
Ecotoxicity: '
A: General Product Information

No information available for the product.

B: Component Analysis - Ecotoxicity - Aquatic Toxicity :
Triethanolamine (102-71-6) ‘

Test & Species Conditions
LC50 (24 hr) 5000 mg/L.
goldfish

Diethanolamine (111-42-2)

Test & Species Conditions

LCS0 (96 hr) fathead minnow >100 mg/L. Static.

LC50 (24 hr) goldfish 800 mg/l.. pH 9.6.

LCS0 (24 hr) goldfish 5000 mgA.. pH 7.0.

ECS50 (5 min) Photobacterium 73 mg/L Microtox 15°C.

phosphoreum test.

Environmental Fate:

No data is available concerning the environmental fate, biodegradation or bioconcentration for this product. |

! *** Section 13 - Disposal Considerations * * * |

US EPA Waste Numbers & Descriptions: _

A: General Product Information o
Recover, reclaim or recycle when practical. Dispose of in accordance with federal, state and local regulations. ;
Note: Chemical additions to, processing of, or otherwise altering this material may make this waste management
information incomplete, inaccurate, or otherwise inappropriate. Furthermore, state and local waste disposal
requirements may be more restrictive or otherwise different from federal laws and regulations. ;

B: Component Waste Numbers

No EPA Waste Numbers are applicable for this product’s components.

- Page 4 of 6 Issue Date: 03/20/02 Revision: 1.0001
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Material Safety Data Sheet

Material Name: ALKALINE RUST REMOVER T-4181 ID: 238922

i -
1 *** Section 14 - Transportation Information * * *
| US DOT Information

Shipping Name: Please refer to the contalner label for transportation information.

]

1 *** Section 15 - Regulatory Information ** *

! US Federal Regulations

i A: General Product Information .

: This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication).
: B: Component Analysis

This material contains one or more of the following chemicals required to be identified under SARA Section 302

(40 CFR 356 Appendix A}, SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4).
Sodium hydroxide (1310-73-2)
CERCLA: final RQ = 1000 pounds (454 kg)

Diethanolamine (111-42-2)
SARA 313: form R reporting required for 1.0% de minimis concentration
CERCLA: final RQ = 100 pounds (45.4 kg)

SARA 311/312: Acute: Y Chronic: Y Fire: N Pressure: N Reactive: N
- State Regulations
A: General Product Information
No additional information available.
B: Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS # CA |FL MA MN NJ PA

Sodium hydroxide 1310-73-2 Yes Yes Yes Yes Yes Yes

Tristhanolamine 102-71-6 No Yes |Yes |Yes | No Yes
: Diethanolamine 111-42-2 Yes | Yes | Yes Yes Yes | Yes
:Other Regulations

A: General Product Information
All components are on the U.S. EPA TSCA Inventory List.

Page 5 of 6 Issue Date: 03/20/02 Revision: 1.0001
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Material Safety Data Sheet :
Material Name: ALKALINE RUST REMOVER T-4181 ID: 238022

B: Component Analysis - InventoryComponent Analysis - Inventory

Component CAS # TSCA DSL EINECS

Sodium hydroxide 1310-73-2 Yes Yes Yes .
Triethanolamine 102-716 Yes Yes Yes i
Diethanolamine 111-42-2 Yes Yes Yes

Sodium gluconate 527-07-1 Yes Yes Yes

i C: Component Analysis - WHMIS IDL ;
: The following components are identified under the Canadian Hazardous Products Act ingredient Disclosure List:

Component CAS # Minimum Concentration
Sodium hydroxide 1310-73-2 1%:; English ltem 1442; French
Item 998
Triethanolamine 102-71-6 1%: Engiish ltem 1621; French
. Item 1663
L Diethanolamine 111-42-2 1%; English ltem 569; French
Iltem 693
; .
| * ** Section 16 - Other Information * * * o
Key/Legend

EPA = Environmental Protection Agency; TSCA = Toxic Substance Control Act; ACGIH = American Conference of
Governimental Industrial Hygienists; IARC = International Agency for Research on Cancer; NIOSH = National :
institute for Occupational Safety and Health; NTP = National Toxicology Program; OSHA = Occupational Safety
and Health Administration; NFPA = National Fire Protection Association; HMIS = Hazardous Material Identification
System; CERCLA = Comprehensive Environmental Response, Compensation and Liability Act; SARA = :
Superfund Amendments and Reauthorization Act

. t
!

The information presented herein is believed to be factual as it has been derived from the works and opinions of
persons believed to be qualified experts; however, nothing contained in this information is to be takenasa
warranty or representation for which Henkel Surface Technologies bears legal responsibility. The user should
review any recommendations In the specific context of the intended use to determine whether they are
appropriate.

Contact: Regulatory Affairs and Product Acceptance

Contact Phone: (248) 593-9300

'Page 6 of 6 Issue Date: 03/20/02 Revision: 1.0001
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FEB. B8.200%5,,4° 90040100 CHEMIEALS, INC. - BIBTEETITS T P.0IA0L FeE23
MATERIAL SAFETY DATA GHRET
Westco Chemicals, Inc. EMERGENCY CONTACT :
11312 Hartland Street
North Hollywood, Callfornia 91605 CALL CHEMTREC : DAY OR NIGHT
(213) 877-0077 (800)424-8300

(818) 980-1152

SUBSTANCE IDENTIFICATION
CAS NO s, 144-62-7 HMIS
SUBSTANCE OXALIC ACID HEALTH———-1
TRADE NAMES/SYNONYMS — ETHANEDIOIC ACID FLAMMABILITY =1
REACTIVITY—0

CHEMICAL FAMILY. ORGANIC ACID PERSONAL PROTECTION—F
MOLECULAR FORMULA—— HOOCCOOH 2H20 MOLECULAR WT-—126.07

COMPONENTS AND CONTAMINANTS
PERCENT ——mcormmes OXALIC ACID - 99.6%

" OTHER CONTAMINANTS «— INERT SALTS - 0.4%
EXPOSURE LIMITS ——— NK
PHYSICAL DATA

DESCRIPT|ON-—eeracaen- WHITE CRYSTALLINE POWDER, ODORLESS
VAPOR DENSITY NA MELTING PT—101 DEG ¢
VAPOR PRESSURE~~—— NA ~ BOILING PT-—-1868 DEG C
EVAPORATION RATH == NA DECOMPOSHS
SOLUBILITY IN WATER —— SOLUBLE - 11.7% % VOLATILE~——NA

SPECIPIC GRAVITY-~1.653
HOW TO DETECT THIS SUBSTANCE : CHEMICAL ANALYSIS .

FIRE AND BXPLOSION DATA

FLASH POINT-—semeee . NA .

FIRE EXTINGUISHING MTRLS- WATER, DRY CHEMICALS, FLAMMABLE LIMITS-—NK
FOAM, CO2

SPECIAL ARE AGHTING

PROCEDURES - SELF CONTAINED BREATHING APPARATUS. WEAR FACE

SHIELD OR SAFETY GOGGLES

UNUSUAL FIRE AND

EXPLOSION HAZARDS-- NONE. DECOMPOSITION PRODUCTS INCLUDE CARBON



650 P.3
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FEB. B.200205,,41 41FT1-4ESTCO CHEMICALS, INC. QIRTeETIT0
TRANSPORTATON DATA

DOT CLASSIFICATION e NONE

DOT LABEL NONE

UN/NA NUMBER NONE

SPECIAL INSTRUCTIONS -—— NONE

TOoXICITY

DANGER-CORROSIVE

LD/50 - 71 mg/kg 1mg/MS ACGIH - PEL

DO NOT EAT OR SMOKE IN WORK AREA

HEALTH EFFECTS AND FIRST AID

INHALATION

ACUTE EXPOSURE e
CHRONIC EXPOSURE~—
FIRST AlD~~—eeem

SKIN CONTACT
ACUTE EXPOSURE~——

CHRONIC EXPOSURE =
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ABSTRACT

An offgas emissions inventory and liquid stream characterization of the Idaho New
Waste Calcining Facility NWCF) Evaporator Tank System (ETS), formerly known as
the High Level Liquid Waste Evaporator (HLLWE), has been completed. The emissions
rates of volatile and semi-volatile organic compounds, multiple metals, particulate, and
hydrochloric acid (HC1)/Cl, were measured in accordance with an approved Quality
Assurance Project Plan (QAPjP) and Test Plan that invoked U.S. Environmental
Protection Agency (EPA) standard sample collection and analysis procedures. Offgas
samples were collected during the start up and at the end of evaporator batches when it
was hypothesized the emissions would be at peak rates. Corresponding collection of
samples from the evaporator feed, overhead condensate, and bottoms was made at
approximately the same time as the emissions inventory to support material balance
determinations for the evaporator process. The data indicate that organic compound
emissions are slightly higher at the beginning of the batch while metals emissions,
including mercury, are slightly higher at the end of the evaporator batch. The maximum
emissions concentrations are low for all constituents of primary concern. Mercury
emissions were less than 5 ppbv (< 40 pg/dscm), while the sum of HCI and Cl, emissions
was less than 1 ppmv. The sum of all organic emissions also was less than 1 ppmv. The
estimated hazardous quotient (HQ) for the evaporator was 6.2e-6 as compared to 0.25 for
the EPA target criteria. The cancer risk was 1.3e-10 compared to an EPA target of le-5.
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SUMMARY

This report presents the 2001 effluent gas emissions inventory data for the NWCF
Evaporator Tank System (ETS) operated at the INTEC. Liquid wastes generated from
decontamination activities are stored in the INTEC High Level Waste Tank Farm Facility
(TFF). The Tank Farm wastes are currently being concentrated using the NWCF ETS
(formally known as High Level Liquid Waste Evaporator, or HLLWE). The NWCF ETS
currently operates under Resource Conservation and Recovery Act (RCRA) interim
status. A RCRA Part B permit application for this unit is being prepared and will be
submitted in FY-2003. In order to support the permitting activities, the feed and output
streams were characterized during evaporator operations in May and June, 2001. During
this time, the NWCF ETS was being used to reduce the volume of a blend of two parts by
volume of solution from WM-184 and one part by volume of solution from WM-181.
Both of these tanks contained sodium-bearing waste (SBW).

The NWCF ETS is a single-stage, thermal siphon, batch evaporator. Dilute Tank
Farm liquid wastes are semi-continuously fed to the evaporator to maintain a constant
level in the evaporator. The system consists of a feed tank (VES-NCC-152), a flash
column (VES-NCC-150), a reboiler (HE-NCC-350), and a condenser (VES-NCC-151).
Blended tank farm wastes are added to the flash column via the feed tank. When the
level in the flash column reaches its normal operating level, steam is introduced into the
shell side of the evaporator reboiler. Once the desired specific gravity is reached, the
concentrated solution is cooled and returned to the Tank Farm. Each batch generally
requires 10-16 hours to process, followed by 10-16 hours to refill the feed tanks and to
attend to waste transfers back to the Tank Farm.

The NWCF ETS overhead vapor is condensed and sent to the INTEC Process
Equipment Waste Evaporator (PEWE) to be re-evaporated. Non condensable and purge
gasses are vented from the feed tank and the condenser to the NWCF equipment vent
system. The combined offgas passes through the NWCF high-efficiency particulate air
(HEPA) filters and then through the Atmospheric Protection System (APS) before being
discharged from the main INTEC stack with other vessel offgas and building ventilation
air. The offgas tie-in sample location previously used to sample the NWCF Calciner
offgas stream was determined to be the best location for sampling the NWCF ETS
emissions.

Scope and Approach

The Tank Farm wastes are highly acidic (mainly nitric acid) and contain several
RCRA metals, including mercury, and trace amounts of volatile and semi-volatile
hazardous organic compounds which were introduced into the Tank Farm Facility by
previous disposal of laboratory analytical wastes, NWCF Calciner scrub solution recycle,
and organic solvent cleaning. Those components with low boiling points are released to
the NWCF ETS offgas system during waste transfers, mixing, and evaporation. Trace
amounts of heavy, nonvolatile hydrocarbons may also exist in the waste feed solutions;
however, emissions of the nonvolatile hydrocarbons and also the nonvolatile metals may
occur due to aerosol entrainment from the evaporator. The majority of the entrained
droplets are believed to be collected in the offgas condensers, mist eliminators, and
HEPA filters.



The scope of the NWCF ETS process effluent gas emissions inventory included:

e Measurement of the NWCF offgas duct velocity, temperature, and flowrate during
operation of the NWCF ETS

e Manual offgas sampling and analysis for particulate matter (PM), HCI, Cl,, selected
metals, volatile organic compounds (VOCs), and semi-volatile organic compounds
(SVOCs)

e Measurement of oxygen concentrations

Standard EPA sample collection and analysis methods were used to collect the
offgas samples. Sampling was conducted following standard EPA methodology for
emissions compliance testing, with attention being given to the following:

¢ Development and adherence to an approved project quality assurance/quality control
plan

¢ Implementation of chain-of-custody (COC)/requests-for-analysis (RFA) and master
sample collection lists that utilize and implement an in-field sample tracking and
sample identification number verification

¢ Development of target analyte lists (TAL) and precision, accuracy,
representativeness, completeness, and comparability (PARCC) data quality
objectives

e Collection of samples using checklists to record train set up, sample collection data,
and sample recovery steps

e Collection and analysis of reagent blanks, trip blanks, and field blanks to achieve
prescribed data quality objectives

e Sample collection monitoring by a Project Quality Assurance Officer (PQAO)

o Application of EPA Solid Waste (SW)-846 and 40 Code of Federal Regulations
(CFR) 60 Appendix A reference methods for sample analysis.

e Multiple reviews and verifications of field data, analytical data, process data, and
resultant calculations of emissions rates

Samples of the feed were analyzed prior to initiation of processing the blend in the
NWCF ETS to ensure that the chemistry of the feed solution was compatible with the
process equipment. Samples of the condensed overheads and the concentrated bottoms
from the first several batches processed were analyzed to ensure that the chemistry of
those streams was compatible with down-stream process equipment. The results of these
analyses have been included in this report to provide a resource for process permitting
discussions and planning.

At the beginning of the offgas sample collection period, the vertical gas velocity

profile and swirl angle in the duct were measured to determine an appropriate fixed-point
location to collect the offgas samples. Sample contamination survey trains and routine
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radiological surveys and screenings were completed throughout the sample collection
period to ensure that the samples shipped to the contract analytical laboratory met the
labs radioactive materials license criteria. At the end of the sample collection period, the
sample probe was removed from the duct and rinsed with acetone and nitric acid. The
acetone and nitric acid probe rinses were analyzed for PM and metals.

A set of two runs was completed for each EPA sample train configuration at the
beginning and another at the end of evaporator batches. This provided a total of four runs
for each method to compare emissions trends at the beginning and end of the evaporator
batches. Oxygen concentrations were monitored during each sample train run. The
oXygen concentrations in the duct were consistently found to be similar to ambient air
conditions. Therefore, it was not necessary to constantly operate the oxygen monitor.

Moisture levels in the offgas were determined from gravimetric and/or volumetric
changes in the sample train resins and impingers, respectively. The offgas moisture level
was typically less than the dew point of the sample gas passing through the sample
collection train condensers. At the most, only 1-2 mL net condensate was collected in
any of the condensate knockout impingers.

Data Quality Assessment

All of the planned emissions inventory samples data and associated quality
assurance/quality control (QA/QC) samples were collected in accordance with the test
plan (PLN-879) and Quality Assurance Project Plan (PLN-880) which were developed
and approved for this project. An extensive discussion is provided in the report body
regarding conformance of the sample collection activities with the procedures and EPA
Method requirements, performance of the QA/QC samples, sampling surrogates, and
internal standards.

Although an independent review of the data by the INEEL Sample Management
Office (SMO) was not completed, the analytical data reports and data reduction
calculations were reviewed by the contract laboratory Quality Officer, the Project
Technical Leads, and the BBWI Project Quality Assurance Officer. All of the analytical
data and offgas emissions results are judged to be useful for their intended purpose of
completing an emissions inventory for the NWCF ETS system. The results are
applicable to, and bounded by, the 2:1 volumetric blend of Tank WM-184 and Tank
WM-181 feed composition, and NWCF ETS process operating parameters and conditions
corresponding to the offgas sampling period.

Emissions Results

The concentration levels of the 20 highest VOC compounds emitted from the
evaporator are plotted in Figure S-1. In general, volatile organic emissions are slightly
higher at the start of an evaporator batch. The two highest volatile organics emitted from
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the NWCF ETS were dodecane and acetone, which on a volumetric basis are only

50 ppbv and 30 ppbv, respectively. Acetone was also detected in the feed to the NWCF
Calciner. Dodecane was not a target analyte for the liquid feed and therefore was not
measured.

350

300 R N
250 | e # Bl average at start of evaporator batch L

200 | §average at end of evaporator batch

ng/dscm

150

100

Figure S-1. Comparison of volatile organic emissions at the beginning and end of
evaporator batches.

The top 20 SVOCs measured in the offgas stream are plotted in Figure S-2. SVOC
emissions also appear to be slightly higher at the start of the evaporator batch. Benzoic
acid (a target analyte) and benzaldehyde (a tentatively identified compound) were the two
most prevalent semi-volatile organics emitted during operation of the NWCF ETS. The
maximum emissions concentrations for benzoic acid and benzaldehyde were 310 ppbv
and 80 ppbv, respectively.

Nearly all of the compounds are derivatives of benzene or other cyclic compounds
and are possibly the products of incomplete combustion of the kerosene used to heat the
Calciner. With the exception of benzoic acid, all of the SVOC species emitted from the
evaporator were also detected during the NWCF Calciner offgas emissions inventory
(Boardman 2001). It is therefore postulated that these compounds entered the Tank Farm
System when Calciner scrub was recycled to the tank farm. They could also be formed by
oxidation of benzene and toluene in the acidic waste solutions.

On a volumetric basis, the sum of all volatile and semi-volatile organics is less
than 1 ppm. The hourly total emissions rate for all volatile and semi-volatile organic
emissions was less than 0.02 lbs/hr.
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Figure S-2. Comparison of semi-volatile organic emissions at the beginning and end of
evaporator batches.

The average metals emissions rates at the beginning and end of evaporator
batches are plotted in Figure S-3. As anticipated, metals emissions, including mercury,
were typically higher at the end of an evaporator batch when the evaporator solution
reached its maximum density. The emissions of all metals species appear to correlate
with the solution density.

Total particulate and chloride emissions rate averages at the start and end of two
evaporator batches were very low. The sum of chloride emission contributions from HCI
and Cl, was less than 1 ppmv. Particulate emissions were slightly higher at the beginning
of the batch which followed the trend of the semi-volatile organic species emissions.
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Figure S-3. Comparison of metals emissions at the beginning and end of evaporator
batches (not including final probe rinse species apportionment).

Emissions Risk

The emission rate measurements were used to calculate the risk to human health.
Pollutants from the NWCF ETS are released from the same point (i.e., the INTEC main

stack) and under the same conditions as NWCF Calciner emissions. Therefore, to a close

approximation, the NWCF ETS hazards and risks can be scaled using the risk terms
previously determined for the NWCF Calciner operations (Boardman 2001).

It was observed that the emissions rates, and hence component-specific risk
contributions, were generally much lower from the NWCF ETS than from the NWCF
Calciner. Most of the materials "found" were present at levels below the analytical
laboratory reporting limits. The summed hazardous quotient (HQ) for all emissions from
the NWCF ETS was 6.2¢-6 as compared to the EPA target criteria of 0.25. The cancer
risk was 1.3e-10 compared to an EPA target of 1e-5. The semi-volatiles were the largest
contributor to the HQ and the Risk. The most significant species was a phthalate (bis(2
ethylhexyl)phthalate) which is a common contaminate from plastics present in laboratory
and sampling areas.

In conclusion the measured emissions from the NWCF ETS are extremely low for

all categories of pollutants. The estimated cancer risk and health hazard quotient are each

several orders less than the limit normally allowed by EPA.
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NWCF Evaporator Tank System
2001 Offgas Emissions Inventory

1. INTRODUCTION

Liquid wastes generated by fuel reprocessing and decontamination activities are stored in the
Idaho Nuclear Technology and Engineering Center (INTEC) Tank Farm Facility. The Tank Farm wastes
are currently being concentrated using the INTEC New Waste Calcining Facility (NWCF) Evaporator
Tank System (ETS) (formally know as High Level Liquid Waste Evaporator HLLWE). The NWCF ETS
currently operates under Resource Conservation and Recovery Act (RCRA) interim status. A RCRA Part
B permit application for this unit is being prepared and is planned to be submitted in FY-2003. In order
to support the permitting activities, the feed and output streams were characterized during evaporator
operations in May and June, 2001. Characterization of the NWCF ETS process gaseous emissions were
completed in conjunction with liquid feed and concentrated effluent analyses.

A detailed test plan (Test Plan for the HLLWE Effluent Gas Emissions Inventory, PLN-879) and
quality assurance project plan (QAPjP- INTEC Quality Assurance Project Plan for the HLLWE Offgas
Emissions Inventory Project, PLN-880) were developed for this project. The test plan discusses project
organization, training requirements, safety implementation plans, sample collection objectives, and
potential NWCF ETS offgas emissions. The QAPjP specifies the quality assurance and quality control
(QA/QC) requirements, applicable quality standards, and both Idaho National Engineering and
Environmental Laboratory (INEEL) and project-specific procedures for collecting, packaging, preserving,
shipping, and analyzing the NWCF ETS offgas samples. The sample collection and analysis methods and
procedures adhere to U.S. Environmental Protection Agency (EPA) protocol and technical requirements.

Science Applications International Corporation, Idaho Falls, Idaho (herein referred to as SAIC)
was subcontracted to collect and recover the samples using the EPA prescribed procedures and
equipment. SAIC also assisted BBWI in calculation of the air emissions rates using the data collected in
the field and the sample analytical results. SAIC is recognized for its training and experience as a sample
collection team. They previously supported the NWCF Calciner offgas emissions inventory project.
Sample collection was performed using checklists and field data sheets.

Severn-Trent Laboratories, Knoxville, Tennessee (herein referred to as STL) performed the
offgas sample preparations and analyses. The samples sent to STL were accompanied by a Request-for-
Analysis Form (RFA), which documents the project-specific analytical specifications and quality control
instructions to the laboratory. As part of the RFA documentation, a Chain-of-Custody (COC) and
tractability record was maintained for all sample transfers to the laboratory. An analytical report for the
final analytical data (STL 2001) was provided by STL. The analytical report includes a description of the
analytical procedures that were used to acquire the data generated in support of this project.

Liquid feed streams and effluents associated with the NWCF ETS were collected in conjunction
with the offgas sampling and were analyzed to complete mass balance and emissions inventory
calculations. The samples were collected and analyzed under the Balance of Plant Sampling and Analysis
Plan (inputs to Process Equipment Waste Evaporator (PEWE) and Liquid Effluent Treatment and
Disposal (LET&D)). The liquid stream samples were collected and analyzed remotely to reduce operator
and analyst exposure to radiation. Liquid sample collection was performed by the NWCF ETS operators



using double-needle sample collection system. The samples were sent the INTEC Remote Analytical
Laboratory (RAL) for analyses.

The purpose of this report is to document and discuss the NWCF ETS offgas emissions inventory
results and liquid feed stream analytical results. A technical description of the facility is followed by a
description of the sample collection matrix and results. The risk associated with the offgas emissions has
also been calculated and is presented herein.



2. NWCF ETS SYSTEM AND OFFGAS SAMPLING LOCATION

The NWCF ETS is a single-stage, thermal siphon, batch evaporator. Dilute Tank Farm liquid
wastes are semi-continuously fed to the evaporator to maintain a constant level in the evaporator. A
schematic of the NWCF ETS process is shown in Figure 1. The system consists of a feed tank (VES-
NCC-152), a flash column (VES-NCC-150), a reboiler (HE-NCC-350), and a condenser (VES-NCC-
151). Blended tank farm wastes are added to the flash column via the feed tank. When the level in the
flash column reaches its normal operating level, steam is introduced into the shell side of the evaporator
reboiler. As the evaporator solution temperature increases, its density decreases and the solution starts to
rise. Steam bubbles form and further decrease the solution density. This draws the liquid from the
bottom of the flash column into the tubes of the reboiler and creates a thermosiphon. The steam from the
reboiler rises through a demister mesh and proceeds to the condenser. Typical NWCF ETS process
operating conditions during sampling collection and analysis is shown in Table 1.

Once the desired specific gravity is reached, the concentrated solution is cooled and returned to
the Tank Farm. The NWCF ETS overhead vapor is condensed in a total condenser and sent to the INTEC
Process Equipment Waste Evaporator (PEWE) to be re-evaporated. Non condensable and purge gasses
are vented from the feed tank and the condenser to the NWCF equipment vent system as shown in Figure
2. The equipment vent gasses join with the main process off-gas steam from the NWCEF prior to the
system high-efficiency particulate air (HEPA) filters.

Each batch generally requires 10-16 hours to process, followed by 10-16 hours to refill the feed
tanks and to attend to waste transfers back to the Tanks Farm. Operating conditions that were monitored
during emissions inventory testing are shown in discussed in Section 7. Normal operating conditions
were maintained to provide the most stable and representative conditions throughout the sample
collection period. All operating conditions are routinely recorded by the NWCF and Atmospheric
Protection System (APS) control systems. These records are maintained by INTEC High Level Waste
operations.

The offgas tie-in sample location used previously to sample the NWCF Calciner offgas stream
was determined to be the best location for sample collection and offgas measurements for the scope and
objectives of this project. The existing offgas tie-in location is downstream of the NWCF compressors
and upstream of the APS. At this location, the offgas pipe is underground. The estimated offgas
conditions at this location are listed in Table 1. Figure 3 shows the 12-inch ID pipe placement 9 ft
underground, contained inside a larger 20 inch pipe encasement, which is inside a concrete encasement.
The encasements provide the necessary physical protection and radiation shielding as the offgas flows to
the APS.

Figure 4 shows a side view of the offgas tie-in location. This location is over 10 ft (10 pipe
diameters) or more upstream and downstream of flow interference, so the flow should be reasonably
straight (except for any disruption caused by the 12-inch tee). A 12-inch ID tee topped with a flange
provides access through a manhole to the offgas pipe. Several penetrations (shown in top view in Figure
5) through the flange enable sample probe access and sample extraction.

The two-inch diameter port (line 2” POG-AR-156513) was used exclusively for the NWCF ETS
offgas sample collection. This port is located at the centerline of the offgas duct cross section, allowing a
vertical traverse of the duct to be made. A custom heated Method 5 probe (1.75 inch outside diameter)
for was fabricated for sampling at this location. The sample probe was equipped with a compression
fitting to provide a seal on the outer sheath of the sample probe. Pressurized air is used to continuously
purge the annulus between the port inner wall and the probe sheath.



Table |. Typical NWCF ETS operating conditions.

Parameter

DCS Identification Number

Value (a)

Evaporator temperature
Steam to evaporator
Evaporator level
Evaporator density

Superheater (HE-NCC-335) outlet
offgas temperature (HEPA filter bank

inlet temperature)
HEPA filter inlet pressure

HEPA filter stage 1 differential pressure

Total differential pressure across HEPA

filter stages 1-3

HEPA filter stage 3 outlet temperature

NWCEF process offgas flowrate (HEPA

filter outlet offgas flowrate)

HEPA fiiters
T150-1 through T150-10
F350-1C
L150-1C

T335-2C

P130-2C

PD130-1-1C, -2-1C, -3-1C,
-4-1C

PD130-1C

T130-1-1C, -2-1C, -3-1C,
4-1C
F130-1C

95-110°C
1500-2000 Ibs/hr
100-140 inches
1.0-1.35 g/mL
150-205 °F

30 to 100 in. H,O

0.5-10 in. H,O (when online)
0-0.5 in. H,O (when offline)
2-18 in. H,O

80-150 °F

50 — 1,000 scfm

Equipment Vent Conditions

Offgas flow F136-1C 500-1200 sctfm

Offgas temperature T336-1C 60°- 80° F

Offgas to APS pressure P122-1 6-12 in. H,0O vacuum
Atmospheric Protection System (APS) and Other Equipment Downstream of the Offgas Tie-in Sample
Location

APS inlet offgas temperature (process T-OGF-104 180-200°F

offgas condenser outlet gas temperature

APS inlet flowrate (process offgas flow) F-OGF-2 1000-2000 scfm

APS inlet offgas pressure P-OGF-22 Negative 5-15 in. H,0 (c)
Main stack offgas flowrate F-OGF-4/5 80,000-100,000 scfm
Main stack offgas temperature T-OGF-4-1, -5-1 70-100 °F

a) If the value for an operating parameter drifts outside of he indicated value range, or outside +/- 10% of the
range is shown, then the test team leader must determine if sample collection should discontinue until NWCF

operation is modified to correct the value.

b) Standard temperature and pressure is 60°F, 1 atmosphere.
¢) This pressure is controlled using dampers on offgas blowers BLO-OGS-213 and —214, and can be adjusted to
control the static pressure at the Offgas Tie-in location
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Figure 1. NWCF ETS system.
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This sample collection location does not meet all specified EPA requirements for offgas sample
collection (40 Code of Federal Regulations (CFR) 60 Appendix A, Methods 1 and 2) since it is not
possible to traverse the duct at two orthogonal positions. There may also be some mutual disturbance of
the offgas flow pattern caused by the 3/8-inch tubes that are slightly upstream of the 2-inch access port as
shown in a top view of the sample tie in (Figure 5). Fortunately, interference between sample ports is
minimized as there is a clear path to oncoming gas flow as shown in the cross sectional view.

Another possible limitation to the sampling location is the presence of radionuclide contamination
in the NWCF offgas duct. The procedure for inserting the 12 ft probe into the duct required donning of
anti-contamination clothing and active monitoring by a Radiological Control Technician and Industrial
Hygienist. The fragile probe tip can be easily damaged, and possibly could fall into the NWCF offgas
duct- an event that is undesirable because it would introduction foreign material into the duct upstream of
the Atmospheric Protect System. In addition, any potential presence of loose contamination in the duct
could result in the spread of radiological contamination and possible exposure to the sample collection
attendants. Hence, it was determined that the probe would be placed in the duct at a fixed point and not
disturbed until the NWCF ETS offgas measurements were concluded. The probe was only articulated at
the beginning of the sample collection tests in order to measure the vertical velocity profile in the duct.
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3. SCOPE AND APPROACH

The purpose of this activity is to characterize the NWCF ETS process effluent gas emissions. The
Tank Farm wastes are highly acidic (mainly nitric acid) inorganic salt solutions and contain several
RCRA metals, including mercury, and trace amounts of volatile and semi-volatile hazardous organic
compounds. Those components with low boiling points are released to the NWCF ETS offgas system
during waste transfers, mixing, and evaporation. Trace amounts of heavy, nonvolatile hydrocarbons may
also exist in the waste feed solutions; however, emissions of the nonvolatile hydrocarbons and also the
nonvolatile metals is theorized to mainly occur by aerosol entrainment from the evaporator. The majority
of the entrained droplets are believed to be collected in the offgas condensers, mist eliminators, and
HEPA filters.

The scope of the NWCF ETS process effluent gas emissions inventory includes:

e Measurement of the NWCF offgas duct velocity, temperature, and flowrate during operation of
the NWCF ETS

e Manual offgas sampling and analysis for particulate matter (PM), hydrochloric acid (HCI), Cl,,
selected metals including Hg, volatile organic compounds (VOCs), and semi-volatile organic
compounds (SVOCs)

e Measurement of radiological contaminate concentrations in sampling media using sample
collection trains that are representative of the EPA sample collection trains

e Measurement of oxygen concentrations

¢ Measurement of probe rinseate for apportionment of metals and PM adsorbed on the probe to the
respective train totals

Standard EPA sample collection and analysis methods were used to characterize the measure target
analytes for each of the categories listed in Table 2. Measurements of moisture content and offgas
temperature, velocity, and flowrate are included in each of the isokinetic sample train measurements.
Sampling was conducted following EPA methodology with attention being given to the following:

e Development and adherence to a project quality assurance/quality control plan

o Implementation of sample chain-of-custody/requests-for-analysis, master sample lists, and sample
labeling and tracking which assured in-field verifications of correctness of sample identifiers

e Development of target analyte lists (TAL) and precision, accuracy, representativeness,
completeness, and comparability (PARCC) data quality indicators and objectives

e Collection of samples using checklists to record train set up, sample collection data, and sample
recovery steps

e Collection and analysis of reagent blanks, trip blanks, and field blanks to assess prescribed data
quality objectives

e Sample collection and documentation by a Project Quality Assurance Officer (PQAO)

11



e Application of EPA Solid Waste (SW)-846 and 40CFR 60 Appendix A reference methods for
sample analysis

e Multiple reviews and verifications of field data, analytical data, process data, and resulting

calculations of emissions rates

Table 2. Summary of NWCF ETS offgas sample collection and analysis methods.

Sample train
procedure or

Method Measurement Train description Analytical procedures
2 Gas velocity, S-type pitot, incline ---
temp., swirl manometer, thermocouple
angle
0010 SVOCs Isokinetic single-point, 3542/8270C GC/MS (SVOCs)
glass-lined probe, heated STL SOP KNOX-ID-0012
filter, XAD-2% sorbent,
impingers
0060 Multiple metals  Isokinetic single-point, 6010A (ICAP) for multiple
including Hg glass-lined probe, heated metals, 7470 (CVAAS) for
filter, impingers that contain  mercury
sorbent solutions
0050 modified  HCI, Cl,, PM 9056 /9057 (IC tor HCI, Cl,, and
for PM F); and Method 5 (gravimetric for
PM), STL SOP KNOX-MS-0011
0031 VOCs Single point, non-isokinetic, 5041A/8260 GC/MS
SMVOC three sorbent tubes in series
— (Tenax®/Tenax®
/Anasorb® 747) and
condensate trap
3Aorother(as O, Single point, nonisokinetic, Paramagnetism

requested by
project lead)

heated sample line

The level of organics in the acidic Tank Farm waste solutions is very low and the NWCT ETS is
operated at a much lower temperature than the NWCF Calciner. Therefore, because temperature and
chemical precursors are not there in the system, it was determined that separate analysis of PCBs, and
D/Fs was not necessary. It was determined that the results of the SVOCs for the target PAH compounds
would be sufficient for risk assessment calculations. The offgas results presented in this report
demonstrate that SVOC emissions are indeed negligible, as are precursors to PAHs and also higher
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molecular weight compounds, including PAHs, PCBs, and D/Fs. Hence, the scope of the NWCF ETS
offgas emissions inventory was limited to those methods shown in Table 2.

During the recent NWCF Calciner offgas emissions inventory (Boardman 2001), sample collection
runs were conducted for analysis of 24 of the highly toxic semi-volatile polynuclear aromatic
hydrocarbons (PAH), polychlorinated biphenyl compounds (PCB) and dioxins and furans (D/Fs), as well
as SVOCs. This required separate runs with EPA Method 0010 and EPA Method 0023A trains. The
samples are extracted and concentrated for subsequent analysis by high resolution gas
chromatography/high resolution mass spectroscopy (HRGC/HRMS). Isotope dilution is used for each
target analyte; thus, it was possible to achieve method detection limit concentrations for those analytes
that were typically one-three orders of magnitude less than MDLS for the current reported project, where
standard EPA Method 8270C gas chromatography/mass spectrometry (GC/MS) was specified. Lower
detection limits for these compounds were desired to assist in the analysis of the Calciner performance,
and also to provide the best possible data for Calciner emissions health risk assessment.

At the beginning of the sample collection period, the vertical gas velocity profile and swirl angle in
the duct was measured to determine an appropriate fixed-point location to collect the offgas samples.
Fixed-point sampling was necessary to avoid potential spread of contamination and possible damage to
the glass probe tip. Two separate traverses were made to enhance accuracy of the velocity measurements.
The minimum number of traverse points per Method 1 on the single (vertical) traverse for particulate and
nonparticulate traverses (4) plus the pipe centerline were included in the traverses. The swirl angle at
each traverse point and the average swirl angle per EPA Method 1, Section 2.4 were also determined.
Subsequently, the probe was fixed at the point of maximum flow which corresponds EPA prescribed
sample position at four inches from the pipe wall.

A set of two samples trains (referred to herein as “runs”) were collected for each category of
pollutants at the beginning and also at the end of evaporator runs. This provided a total of four runs for
each method and brackets the emissions over the entire batch. One blank train (field blank) was also
collected during the period that the four trains for each method were being run. Trip blanks and reagent
blanks also were collected, as required by the QAPjP.

Oxygen concentrations were periodically recorded from the digital readout of the oxygen monitor
located in the sampling tent during the manual sample collection operations. Because the off-gas sampled
was essentially air supplied to ventilate NWCF vessels it was supposed and confirmed that the oxygen
concentrations in the duct were similar to ambient air conditions. Therefore, it was determined that there
was no need to constantly operate the oxygen monitor.

Moisture levels in the offgas were determined from the gravimetric and volumetric changes in the
sample train resins and impingers, respectively. The moisture level was typically less than the dew point
of the sample gas passing through the sample collection train condensers. At the most, only 1-2 mL of
condensate was collected in any of the condensate knockout impingers. This is consistant with the use of
a total condenser on the process and the addition of dry instrument air.

Finally, sample contamination survey trains were collected at the beginning of the tests in
accordance with an INTEC management control procedure (MCP-1173, Package and Ship NWCF Offgas
Emissions Samples Offsite for Analysis, Revision 2). Radioanlytical results from these trains were used
to bracket the expected radioactivity range in the offgas samples to ensure that sample shipments to STL
were in accordance with their radioactive materials license. Additional screening was performed
routinely throughout the sample collection period. Every sample, as a minimum, was screened for
gamma/beta emissions using a micro-R radiation detector, which is approximately 10 times more
sensitive than the hand-held friskers used in the field by the Radiological Control Technicians. All of the
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Method 5 filters were also submitted to the INTEC Radiochemical Laboratory for an extended duration
(typically 12 hours) gamma count.

At the end of the sample collection period, the sample probe was removed from the duct and rinsed
with acetone and nitric acid. These samples were surveyed for radiological contamination before being
shipped to the analytical laboratory for measurement of PM and metals that were adsorbed on the probe.
The results of these samples were used to address the technical acceptability of leaving the probe at a
fixed position. It was assumed that the level of particulate in the duct would be negligible as a result of
the sample location being downsteam of the NWCF HEPA filter banks. This was shown to be an
appropriate assumption for the NWCF Calciner offgas emissions inventory project (Boardman 2001) and
for the NWCF ETS as discussed later in this report. When a measurement of any target analyte in the
probe rinsate was greater than the method detection limits, the result was apportioned to the metals and
PM ftrains results.

Table 3 summarizes the sample collection trains, blank trains (field blanks), trip and reagent

blanks, probe rinses, and radiological survey trains. Also listed is the sample collection date, time, and
volume of offgas that was pulled through the train.
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Table 3. Summary of samples collected in support of the INEEL NWCF ETS Effluent Gas.

Train ID or STL Sample No.’s Associated Target Analytes Date Run Start Run End NWCF ETS Reboiler Reboiler
QC Sample No. with this train Collected Time Time Batch Num. Steam On Steam Off
Time Time
SCS-EVAP-1 3269, 3270, 3271, 3272 Tritium, alpha/beta/gamma 05/30/01 1030 1610 309 1026 1937
emitters
SCS-EVAP-2 3273,3274, 3276, 3278 Tritium, alpha/beta/gamma 05/31/01 0830 1240 310 0830 1747
emitters
0060-STRT-1 3279, 3280, 3281, 3282, 3283, Metals, including Hg 06/05/01 0930 1230 316 0951 1933
3284
0060-STRT-2 3291, 3292, 3293, 3294, 3295, Metals, including Hg 06/06/01 0751 1133 317 813 1715
3296,
0060° Reagent 3297, 3298, 3299, 3300, 3301, Metals, including Hg 06/06/01 NA NA NA NA NA
Blanks 3348
0060-BT-1°Blank 3302, 3303, 3304, 3305, 33006, Metals, including Hg 06/06/01 NA NA NA NA NA
Train 3307
0060-END-1 3326, 2227, 3328, 3329, 3330, Metals, including Hg 06/05/01 1600 1930 316 0951 1933
3331
0060-END-2 3332, 3333, 3334, 3335, 3336, Metals, including Hg 06/06/01 1500 1802 317 0813 1715
3337
Nitric Probe Rinse 334 Metals, including Hg 06/06/01 NA NA NA NA NA
0050-STRT-1 3308, 3309, 3310, 3311 PM, HCI, Cl,, HF, nitrate, 06/07/01 0800 1100 318 0800 1800
nitrite
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Table 3. Summary of samples collected in support of the INEEL NWCF ETS Effluent Gas.

Train ID or STL Sample No.’s Associated Target Analytes Date Run Start Run End NWCF ETS Reboiler Reboiler
QC Sample No. with this train Collected Time Time Batch Num. SteamOn  Steam Off
Time Time
0050-STRT-2 3312, 3313, 3314, 3315 PM, HC], Cl,, HF, nitrate, 06/11/01 0750 1130 322 0821 1828
nitrite
00507 Reagent 3316, 3317, 3318, 3319, 3349 PM, HCI, Cl,, HF, nitrate, 06/07/01 NA NA NA NA NA
Blanks nitrite
0050-BT-1° 3322,3323,3324,3325 PM, HCI, Cl,, HF, nitrate, 06/11/01 NA NA NA NA NA
nitrite
0050-END-1 3338, 3339, 3340, 334t PM, HCI, Cl,, HF, nitrate, 06/07/01 1405 1720 318 0800 1800
nitrite
0050-END-2 3342, 3343, 3344, 3345 PM, HCI, Cl,, HF, nitrate, 06/11/01 1430 1730 322 0821 1828
nitrite
Acetone probe rinse 3346 PM 06/11/01 NA NA NA NA NA
0010-STRT-1 3353, 3354, 3355, 3356, 3357, Semi-volatile organic 06/18/01 0830 1130 329 0857 1819
3358 compounds
0010-STRT-2 3372,3373, 3374, 3375, 3376, Semi-volatile organic 06/19/01 0830 1100 330 0824 1748
3377 compounds
0010® Reagent 3378, 3343, 3444, 3445 Semi-volatile organic 06/18/01 NA NA NA NA NA
Blank compounds
0010-BT-1° 3397, 3398, 3399, 3400, 3401, Semi-volatile organic 006/18/01 NA NA NA NA NA

3402

compounds
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Table 3. Summary of samples collected in support of the INEEL NWCF ETS Effluent Gas.

Train ID or STL Sample No.’s Associated Target Analytes Date Run Start Run End NWCF ETS Reboiler Reboiler
QC Sample No. with this train Collected Time Time Batch Num. Steam On Steam Off
Time Time
0010-END-1 3403, 3404, 3405, 3406, 3407, Semi-volatile organic 06/18/01 1500 1800 329 0857 1819
3408 compounds
0010-END-2 3422, 3423, 3424, 3425, 3420, Semi-volatile organic 6/19/01 1400 1715 330 0824 1748
3427 compounds
0031-STRT-1 3359, 3360, 3361, 3362, 3363, Volatile organic compounds 06/20/01 0810 1048 331 0831 1748
3364, 3365, 3366, 3367, 3368,
3369, 3370, 3371
0031-STRT-2 3379, 3380, 3381, 3382, 3383, Volatile organic compounds 06/21/01 0815 1152 332 0838 1749
3384, 3385, 3386, 3387, 3388
3389, 3390, 3391
0031 Field and Trip 3392, 3393, 3394, 3395, 3396, Volatile organic compounds 06/20/01 NA NA NA NA NA
Blanks™” 3441, 3442,
0031-END-1 3409, 3410, 3411, 3412, 3413, Volatile organic compounds 06/20/01 1400 1715 331 0831 1748
3414, 3415, 3416, 3417, 3418
3419, 3420, 3421
0031-END-2 3428, 3429, 3430, 3431, 3432, Volatile organic compounds 06/21/01 1350 1710 332 0838 1749

3433, 3434, 3435, 3436, 3437,

3438, 3439, 3440

a) Reagent blanks and trip blanks were obtained as identified in the master sample collection list.

b) Field QC sanples are not exposed to the actual process offgas and thus are not correlated to ETS batches or run times. Probe rinses are not collected during active flow in the sampling slipstream, therefore, these are also not
correlated to ETS batclies or run times
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4. RADIOLOGICAL SCREENING RESULTS

Two radiological contamination survey trains were collected at the beginning of the NWCF ETS
offgas emissions inventory to establish the level of radiological contamination that could be uptaken by
the EPA sample collection trains. The first train, identified as SCS-EVAP-1, was a hybrid of the Method
0060 for metals and Method 0050 for anions. The configuration of this train included a particle filter,
followed by a condenser and condensate collection impinger, and then a pair of nitric acid/hydrogen
peroxide impingers from the Method 0060 and a pair of sodium hydroxide impingers from the Method
0050 train. The acid and hydroxide impingers were used to capture the particulate and volatile
radionuclides that are not disengaged by the filter and condensate trap. A gas volume of 3 dscm (dry,
standard cubic meters) of gas was collected to match the volume of gas that was collected by the Method
0060 and 0050 sampling runs. Less than 2 mL of condensate was collected by this train- an insufficient
amount for accurate analysis. Therefore, the condensate was added to the nitric/peroxide impinger
solution.

The second radiological contamination train, identified as SCS-EVAP-2, was simply a standard
Method 0010 train for semi-volatile organic collection, consisting of a particle filter, condenser, XAD-2%
resin tube, a condensate trap and two organic-free water impingers. This train was mainly used to
establish the level of contamination that could be potentially captured by the XAD-2°® resin tube. The
sample line, train glassware and filter housing were rinsed with acetone and methylene chloride. These
rinses were composited into single sample for radiochemical analysis. The volume of gas collected was 3
dscm. The amount of condensate collected by the train was also very low (approximately 2 mL) for this
train, indicating the offgas was essentially dry. The small amount of condensate was added to the
organic-free impingers. Following the 12-hr gamma scan of the XAD-2° resin, the upper section of the
resin bed, which first contract the sample gas and condensate, was extracted and prepped for gross
alpha/gross beta counting.

Method 0031 for VOCs collection requires only 20 dsL (dry, standard liters) total, and only 5 dsL
for each set of tubes. Therefore, the contamination levels established by the reference survey trains, at a
total volume of 3000 dsL, clearly bounded the potential contamination picked up on the Tenax® resin
tubes used in the Sampling Method for Volatile Organic Compounds (SMVOC) runs.

Analysis of the contamination survey train samples was completed by the INTEC Radiochemical
Laboratory. Appropriate standards were prepared and used to provide quantitative results for the various
sample collection media. Each sample was first analyzed by a non-intrusive gamma scan to measure
gamma-emitting nuclides such as Ba"*” (which is the short lived daughter product of Cs'®"). Since Cs™' is
the most abundant non-volatile radionuclide in the waste, it is a convenient marker for the non-volatile
radionuclides that could be present in the offgas samples, including Sr’ and actinide isotopes. Therefore,
an accurate gamma scan provides a basis for identifying the potential presence of Ba'*’, and hence Cs'”’,
Sr”, and other fission products and actinides that may be present in the samples. A 12-hr gamma scan

was performed to provide the most accurate analysis possible.

Following the gamma scan, the samples were prepared for gross alpha/gross beta counting. This
required that the solid sample media be digested and then dried to obtain a valid measure of the particle
emissions. The activity of tritium was determined by beta scintillation of an aliquot of the up-front liquid
impinger contents to which the small amount of condensate was added. These fraction also absorb the
largest percentage of the non-condensable water vapor.

Table 4 summarizes the radio-assay results for SCS-EVAP-1 and SCS-EVAP-1. Only an ultra low
level of gross beta and gross alpha emissions was detected in the samples. The sample contamination
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levels are conservatively less than the analytical laboratory sample screening acceptance criteria for

Category I samples.
Table 4. Sample contamination survey train radio-assay results.
Train ID Sample Sample Media Gamma Gross Gross Tritium
ID Beta Alpha
3269 Particle filter No nuclides 5.7E+00 9.8E-01 NA
identified
+ 1.4E+00 + 6.7E-01 (dry sample)
pCi pCi
3270/3271 | Condensate and No nuclides | 4.0E-02 Not detected | 0.17
nitric/peroxide identified
SCS-EVAP-1 | composite | impinger contents +2.1E-02 uCi/sample
pCi/mL
3272 Hydrogen peroxide | No nuclides | 4.3E+00 3.4E-02 NA
impinger contents identified (negligible
+2.1E-01 +4.0E-02 condensate
in sample)
pCi/mL pCi/mL
3273 Particle filter No nuclides 1.85E+01 6.0E+00 NA
identified
+4.0E+00 + 2.6E+00 (dry sample)
pCi pCi
3276 XAD-2" resin tube No nuclides 5.84E00 Not detected | NA
identified (negligible
+ 7.2E-01 condensate
in sample)
pCi/g
SCS-EVAP-2 173778 Condensate and No nuclides 1.6E-02 Not detected | 0.32
organic-free water identified
impinger composite +1.9E-02 uCi/sample
pCi/mL
3274 Organic solvent No nuclides | Not detected | Not detected | NA
rinse composite identified (negligible
condensate
in sample)

In order to ensure that the extremely low contamination levels in the offgas stream remained
constant throughout the sample collection inventory, the part1cle filter for each Method 0060, Method
0050, and Method 0010 run, and one of the leading Tenax® tubes was submitted for a 12-hour garnma
scan. This had little or no effect on sample preservation condition of the filters. Although the Tenax®
was not maintained at the required temperature of 4°C, it is not likely that the VOC analysis results were
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adversely affected since the tube was kept sealed during the gamma scan. The results of the on-going
screening were consistent with the baseline results. No nuclides were identified by these extended
gamma-scan analyses.

Each sample was also “smear-wiped” and counted to verify there was no detectable fugitive
contamination on the surface of the sample containers. These additional screening efforts corroborated
the results of the sample contamination survey trains and verified that each train did not collect any
significant contamination throughout the 3-week sample collection period.

Finally, the volume of offgas sampled, as well as the amount of condensate collected by all of the
sample runs, was checked and compared to the sample contamination survey trains. This ensured that the
level of condensate, and hence the estimated amount of tritium in the respective samples, was consistent
with the baseline results.
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5. OFFGAS SAMPLE ANALYTICAL RESULTS

SAIC was responsible for setting-up, operating, and recovering the sample collection trains in the
contamination containment hood. Once the samples were obtained, custody was transferred to the BBWI
project principals for radiological screening and shipment to STL. The inorganic samples produced by
each run were shipped to STL in Department of Transportation (DOT) approved fiber boxes with metal
inner canisters. The organic samples were placed on ice and packaged in expanded, insulated coolers in
order to maintain temperature preservation requirements. Chain-of-Custody and Requests-for-Analysis
forms were used to track each sample. Shipments requiring preservative cooling were made using
overnight delivery in order to ensure temperature preservation and analysis time limits were met. All of
the samples meet the preservation and sample analysis time requirements without exception.

The results presented in this section are extracted from the Final Analytical Report provided by
STL (STL 2001). Excerpts of the text and tables are included in this report to provide a single project
summary document. Appendix A is a listing of the analytical lab certificates of analysis. These data were
used to calculate the offgas emissions rates presented in Section 9.

STL tabulated train totals for each of the four EPA train runs that were made to characterize the
NWCEF ETS effluent gas emissions that are discharged through the NWCF offgas system. The results for
each train component were summed to provide a run total for each target analyte. Although the laboratory
data were reported down to the method detection limit (MDL), the project has implemented the reliable
detection level (RDL) as the minimum value for risk calculations. The “RDL” is the detection level
recommended by EPA. It is defined as 2.623 times the MDL (2.623 X MDL).

Significant figures for both the constituent fractions and the cumulative total were determined
according to ASTM Standard E29-93a (1999), “Standard Practice for Using Significant Digits in Test
Data to Determine Conformance with Specifications”. Laboratory-assigned data qualifiers are displayed
with each target analyte when required. The majority of these method-based flags are standardly defined
flags among environmental laboratories. The data flags attached to the train totals represent the
cumulative set of flags assigned to the result for each component that is included as part of the respective
train totals. Data flags for individual component sample fractions were only carried through to the train
totals when that particular train component result had an observable mathematical impact (based on
significant figures as cited above) on the value of the “train totals” result for that compound.

When assigned, the “less than” (<) sign indicates that at least one sample fraction result included in
the run total is either a “non-detect” value that has been evaluated down to the MDL of the measurement,
or an estimated “hit” value that is below the RDL. In either case, the final analyte value for any fraction
that has a laboratory result below the RDL is raised to the default RDL value, and the actual value for the
respective analyte is judged to be less than conservative reported value. This same logic carries through
to the summation of train fractions to arrive at train totals.

Additional project-specific train total flags are applied to the run total values that are not standard
EPA data flags. These project-specific flags are specific to the NWCF ETS Offgas Emissions Inventory
project and are defined as follows:

e An“N” flag indicates that the compound was not measured (detected) in any of the sampling
train components, or fractions.

e A “P” flag indicates that the compound was measured (detected) in one or more of the train
components, or fractions, but not in all of the sampling train fractions.
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e An “A” flag indicates that the compound was measured (detected) in all of the sampling train
components, or fractions.

5.1 Volatile Organic Compounds

The standard U.S. EPA Method 0031 SMVOC sampling train configuration was used to collect

samples of the NWCF ETS offgas for the assessment of volatile compounds. Each run used four sets of
volatile organic adsorption resins tubes. Each set of tubes was comprised of two Tenax® tubes and one

Anasorb 747 tube in series. The resin tubes were followed by a condensate trap that was used to capture
the condensate captured by all four set of tube for a given run. The volume of offgas collected across
each set of tubes was 5 L over a time period of approximately 30-40 minutes. Hence the total volume of
gas for each run was approximately 20 L, collected over a time span of around 2.5 hours. The purpose of
multiple tube sets was to integrate the sampling event over a period of time to better obtain representative
data that characterizes the offgas emissions of the offgas stream sampled and is recommended by Method
0031. Each run produced 12 resin tubes and one condensate fraction that were stored on ice after they
were removed from the train.

5.1.1 VOC Target Analyte List

The SMVOC samples were analyzed for the volatile organic compound target analytes given in
Table 5. Analyses of SMVOC samples were completed using thermal desorption of the tubes onto a
purge-and-trap device. SW-846 Method 5041B was implemented to carry out the thermal desorption.
Method 8260B was implemented to analyze the desorbed analytes using GC/MS. The two SMVOC
Tenax® tubes from a sample set were analyzed together, while the Anasorb 747" tube was separately
analyzed.

A GC/MS library search was performed on each SMVOC sample (including the condensate
samples) for non-target analytes, or tentatively identified compounds (TICs). The search was performed
for the thirty (30) largest identifiable non-target compounds having a response that was at least 10% of
the response of the nearest internal standard, which was spiked at 0.25 pg. The library search was
conducted against the National Bureau of Standards library of mass spectral data containing an estimated
75,000 compounds. The matching criteria includes a nominal 85% match of the mass spectral features,
and analyst discretion of all identities reported.
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Table 5. Volatile organic compound target analyte list.

VOC Target Analyte CAS Registry Number
Acetone : 67-64-1
Acrylonitrile 107-13-1
Benzene 71-43-2
Bromobenzene 108-86-1
Bromochloromethane 74-97-5
Bromodichloromethane 75-27-4
Bromoform 75-25-2
Bromomethane 74-83-9
2-Butanone 78-93-3
n-Butylbenzene ' 104-51-8
sec-Butylbenzene 135-98-8
tert-Butylbenzene 98-06-6
Carbon disulfide 75-15-0
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chlorodibromomethane 124-48-1
Chloroethane 75-00-3
Chloroform . 67-66-3
Chloromethane 74-87-3
2-Chlorotoluene 95-49-8
4-Chlorotoluene 106-43-4
1,2-Dibromo-3-chloropropane 96-12-8
1,2-Dibromoethane 106-93-4
Dibromomethane 74-95-3
1,2-Dichlorobenzene ' 95-50-1
1,3-Dichlorobenzene 541-73-1
1,4-Dichlorobenzene 106-46-7
Dichlorodifluoromethane 75-71-8
1,1-Dichloroethane 75-34-3
1,2-Dichloroethane 107-06-2
1,1-Dichloroethene 75-35-4
cis-1,2-Dichloroethene 156-59-2
trans-1,2-Dichloroethene 156-60-5
1,2-Dichloropropane 78-87-5
1,3-Dichloropropane 142-28-9
2,2-Dichloropropane 594-20-7
1,1-Dichloropropene 563-58-6
cis-1,3-Dichloropropene 10061-01-5
trans-1,3-Dichloropropene 10061-02-6
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Table 5. Volatile organic compound target analyte list.

VOC Target Analyte CAS Registry Number
Ethylbenzene 100-41-4
Hexachlorobutadiene 87-68-3
2-Hexanone 591-78-6
Isopropylbenzene 98-82-8
p-Isopropyltoluene 99-87-6
Methylene chloride 75-09-2
4-Methyl-2-pentanone 108-10-1
Naphthalene 91-20-3
n-Propylbenzene 103-65-1
Styrene ' 100-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene 127-18-4
Toluene 108-88-3
1,2,3-Trichlorobenzene 87-61-6
1,2,4-Trichlorobenzene 120-82-1
1,1,1-Trichloroethane 71-55-6
1,1,2-Trichloroethane 79-00-5
Trichloroethene 79-01-6
Trichlorofluoromethane 75-69-4
1,2,3-Trichloropropane 96-18-4
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Vinyl chloride 75-01-4
m-Xylene & p-Xylene 136777-61-2
0-Xylene 95-47-6

5.1.2 VOC Analytical Results

Tabulated data summaries for the SMVOC data are given in Appendix A. These tables have been
extracted from the STL Analytical Laboratory Final Report for this project. The run total (in total pig) for
each analyte represents the sum of the amounts found in all of the SMVOC sets collected during each
sampling run, including the amount of analyte found in the SMVOC condensate sample. The SMVOC
condensate sample results were obtained by multiplying the observed concentration in mass/volume units
(ug/L) by the final condensate volume (L) collected to obtain a result in units of mass (ug).
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The Method 0031 SMVOC Tube Set Total (total pg/set) result consists of the sum of the analytical
results for the two Tenax® resin tube contents (analyzed together) and the analytical result for the Anasorb
747® tube contents. The calculation is conducted as follows:

(Total pg on the Tenax® Tubes #1 and #2) + (Total pg on the Anasorb 747° Tube)
= Total pg on the Method 0031 SMVOC tube set

5.1.3 VOC Data Quality Assessment

The tubes were shipped to the analytical laboratory and analyzed within two week in accordance
with EPA guidance and the QAPjP. The SMVOC samples were received at the laboratory in good
condition. The samples were held on ice until the laboratory custodian checked the cooler temperatures
and logged the samples at the laboratory.

All samples were processed through the analytical methods as planned, and analytical results were
obtained for all of the expected analyses, with one exception. Low surrogate recoveries were obtained for
sample A-3364 (The Anasorb 747 tube for Run 1, Set 2) and therefore the data for this sample are not
usable. The results for all other samples meet the data quality objectives (DQOs) specified in the QAPJP
and are therefore usable for the NWCF ETS offgas emissions inventory and risk assessment.

The toluene result for the Run 2, Set 2 Tenax®/Anasorb 747° tube appears to be an outlier. This
particular result was over ten times higher than any other back-half result. Also, this result was over eight
times higher than the corresponding front-half result. There were several other runs that exhibited higher
toluene results for the back-half fraction than the front-half fraction. These results are not consistent with
the results for other analytes, including benzene, which clearly did not break through the front-half
SMVOC tubes. These inconsistent results imply that there was a source of fugitive contamination
available to these tubes. Since the field and trip blanks did not generally exhibit toluene (only one front-
half field blank and one back-half trip blank had “hits” for toluene), it appears that the sample tubes were
exposed to environments containing some toluene that were not available to the field or trip blanks.

The methylene chloride results for Run 1, Set 1 and Set 2, were inconsistent with subsequent test
runs. The methylene chloride result for Run 1, Set 1, was much higher than for any other analysis. The
Run 1, Set 2 result was lower than the result for Run 1. The remaining results were lower in
concentration, and appear to reside within three standard deviations of the mean value. Also, the acetone
result for Run 1, Set 1, was the highest result for acetone that was found in any of the offgas samples.
The cause of the high early results is assumed to be contamination of the sampling probe with acetone and
methylene chloride. The SVOC train was used immediately prior to collection of the SMVOC samples.
During this sampling event, the MM-5 probe (that was used for the SVOC train and had been rinsed with
acetone and methylene chloride at the conclusion of SVOC sample collection) was used to collect the
SMVOC samples. Since the same probe was rinsed with acetone and methylene chloride, it is likely that
these solvents found in the offgas VOC samples originated in the equipment, not in the offgas.

The SMVOC runs results show a rapid decrease in methylene chloride in the second and third tube
sets for the first run. This supports the supposition that the higher amounts of methylene chloride in the
first run were an artifact of the field procedures. In spite of this supposition, the result was used when
calculating the emissions health risk since the risk factor and emissions rate, although higher than actual
emissions, does not impact the outcome of the cumulative emissions risk.
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5.1.3.1 VOC Breakthrough Evaluation

The analysis scheme of the three-tube configuration of Method 0031 included individual analysis
of each resin sample. The historical criterion for evaluating occurrences of SMVOC system breakthrough
states that less than 30 percent by weight of an analyte should be detected on the back tube relative to the
total amount observed on the front two tubes. That is, the Anasorb 747® resin tube should not contain
more than 30 percent of the analyte total found on the front Tenax® resin samples. The criterion does not
apply when less than 75 nanograms of an analyte are detected on the back trap. Additionally, the criterion
does not apply when the analytes are the ultra-low boiling point analytes such as dichlorodifluoroethane,
chloromethane, bromomethane, chloroethane, and vinyl chloride.

The SMVOC apparatus was operated under near optimum conditions during on-site sampling. The
sample stream entered the first resin tube at a nominal 10°C as monitored by a thermocouple at the base
of the condenser. A 20-liter sample was the maximum volume of gas pulled across the resin tubes, and
the sampling rate was a standard SMVOC approach at approximately 0.50 liters per minute. Under these
conditions the analytes were universally trapped on the Tenax® tubes except for the low boiling point
analytes noted above. There are some anomalous results for acetone and toluene in which back-half
fractions contained more than 30 percent of the front-half amount, and the total was more than 75
nanograms. These results appear to be derived from fugitive contamination sources, and do not represent
breakthrough to the back half SMVOC tubes under these conditions. Acetone and toluene are solvents
used during sampling for rinsing glassware and tubing. The reagent sources are assumed to be the source
of the fugitive contamination.

5.1.3.2 VOC Blank Data Assessment

Several types of Method 0031 SMVOC blanks were evaluated during the offgas sampling analyses
in order to assess the sampling and analytical environments for possible fugitive contamination sources.
SMVOC field blanks were collected in order to assess the sampling train environments for possible
fugitive contamination sources. Standard SMVOC trip blanks were also collected, as well as a deionized
water trip blank. A comparison of the blan